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«TO THE 
7 ‘Mokt Revegend Father in GOD; 


THOMAS: | 


Lod ArcHBishop 6f Cérterbury, Pris 
mate ofall ENGLAND, &. 


| The furviving Tiuftee of the Honourable 
7 Mr.BOTLEs. Lucrurgs. : 


May it'pleafe your Gracé, 
saat May juftly put thefe Zea 
éfures utider Your Graces 
Patroriage,their Publicas 
F ip tion being wholly owing 
Naif to You. For having clid 
...... Honour to bea Membet 
of the Royal Society,as well as a Divine, { 
was minded to try what I could do to- 
wards the improvement of Philofophical 
Matters to Theological Ufes ; and accords 
ingly laid a Scheme of what I have - 
here publifhed a Part of,. and when I 
had little elfe to do, I drew: up what I 
had to fay, making it rather the divert- 
Sa 





ing Exercifes of my Leifure Hours, thant 
more ferious Theological Studies. This 
Work, alchough I made a confiderable 
Progrefs in at firft, yet, having no | 
Thoughts of Puflifhing, I taid afide; 
- until your Grace, being informed of my - 
- Defign by fome of my Learned Friends 
both of the Clergy and Laity,was plea- 
fed to call me ‘to the unexpected Ho- ° 
nour of Preaching Mr. Boyle's Leétures: - 
an Honour I was little aware of in ~ 
my Country-Privacy, not much ace 
quainted with Perions in high Stati- ~ 
ons, and nor at all with your.Grace 
particularly. So that therefore as it - 
pleafed your Grace, not only.to confer . 
fo unlooked for an Hortour upon me, .a 
Stranger, and that too maugre the Op- . 
pofition. Your Grace at firft met with ny 
Your Choice of me,but-alfo'ro continue - 
thac Honour and Benefit for Two . 
-¥ears, out of Your good Opinion of . 
my Performance, in fome meafure, ane — 
fwering Mr. Boyle's End; fo I can do | 
no lefs chan make-this publick Acknow- 
Aedgment of your Graces great and un- 
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wee SF 
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The DEDICATION, 
expe¢ted; undeferved Favour, and return 
yoa my hearty Thanks forthe fame. 
But befides chefe particular Favours 
to my Self, the Leéture is indeed greatly 
indebted to Your Grace’s Endeavonrs 
formerly,,.in promoting the Pious De- 
fign, and affifting in the. Setclement of 
this: Noble Charity in the Honourable: 
Founder's time ;and more Jately fince his 
Death,in procuring() amore certainSal- 
dary ro the Leéturers,more conftantly and 
duly paid chan it was before. Thefe 
 (t) Ie may not only gratify the Reader’s Cu- 


Nofity, bue alfo be of Ufe to give the following 
Account of Mr. Boyle’s Lectures.  _ - 
_.. Mr. Boyle, by a Codicil dated Fuly 28. 1691. 
and annexed to his Will, charged his Meffuage or 
Dwelling-Houfe in St. Adichael’s Crooked-Lane,Lon-~ 
dos, with the Payment of the clear Yearly Rents 
and Profits thereof to fome Learned Divine in’ 


‘Lowdon, or within: the Bills of Mortality, to be - 


Elected for a Term not exceeding Three Years, 
by his Grace the prefenr Lord Arch-Bifhop of Can- 
‘terbury (then Dr. Tenifon) Sir Henry Afburft,Sir Fob 
-Rotherbam, and Fohn Evelyx, Efg; The Bufinefs . 
he appoinred thofe Le@urers was, among others, _ 
#0 be.ready to [atisfie real Scryples, and t6 anfwer fuch 
new , Qhycctions and Difficulties, as might ‘be farted, 
bal good Anfwers bad not been made. And allo, 
“to Preach Eight Sermons in the Year, the firft Monday 
of January, Febraary March, April, axd May, . 
Loe : and - 
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ledge, and repay with my repeated 
Thanks and good Wifhes. And that 
rhe infinite Rewarder of well-doing may 
give Your Grace a plentiful Reward 
of thefe, and Your many other, both 
Publick and Private Benefactions,is th¢ 
hearty With of, a 
Your, Grace’s, 7 

‘Moft Humble and Thankfu 
Son and Servant, 
ca W. Dernam. 
‘and of September, O@ober aad November. | Th 
Subje& of thefe Sermons was to be, the Proof of the 
Chriftian Religion againft notorious Infidels, Viz. Athe- 
ifs, Theiffs, Pagans, Fews, and Mahometans, not 
defcending lower to any Controverfies that are among 


AS 


Chriftians themfelves. But by reafonthe Lecturers 


were feldom continued above a Year, and that 


the Houfefometimes ftood empty, and Tenants’ 


brake, or failed in due Payment of their Rent, 


therefore the Salary fometimes remained long |. 
 ynpaid,. or coyld: not be gotten without: fome 
‘Difficulty, To remedy which Jnconveniencé, : 
| ei prefent Grace of Canterbury procured a Yearly. 
tipend of ‘50 4 to be paid Quarterly for ever, 


charged upon a Farm in the Parith of Brill, in the 


County of Bycks ; which Stipend is accordingly 
very duly paid when demanded, without Fee or. 
i ee 





TO. T: HE | 


READER 









Pega S the noble Founder of the 
Puce Naue Lectures I have had the 
res SECANOY Elonour of Preaching, was 
FEED GR a creat Improver of Natu- 
———* ral Knowledge, fo in all 
probability he did it ont of a pious End,as well 
as in Pur/uit of bis Genius. For it was his fet- 
tledOpinion,that nothing tended more to culti- 
vate true Religion and Piety in a man's Mind, 
than a thorough Skill in Philofophy. dnd Juch 
Effettit manife/tly bad in bim,as is evident from 
divers of bis publifh d Pieces ; ; from bis conftant 
Deportment im never Pid. Rp, Burnet’s 
mentioning the Name of Funer. Serm Pags24e 
Gop without a Paufe, and vifible Stop in 
his Difcourfe; and from the noble Foundation. 
of bis Leétures for the Honour of G O D,and. 
the generous Stipend he allowed for the fame. 
dad forafmuch as his Leétures were ap- 
pointed by him for the Proof of the Chrifti- 
an Religion againtt Atheifts and other no-- 
4 toxious. 


‘Fothe READER: 


torious Infidels, I thought, when I-had the 
” Honeur to be made his Lettyrer, that I could 
— plot better come up to his Intent, than te gt 
_ tempt a Demonftration of the Being andAttri- 
butesof God, in what Imay call Mr. Boyle’s 


pwn, that is a Phyfico. Theological, Way. 


And befides that it was for this very Service 
that I was called. to this Honour, I was 
the more induced to follow this Method, by 
yeafon none of my learned and ingenious 
Predeceffors, in thefe LeGtures, bave done it 
-otherwife than in 4 tranftent,piece-meal Man- 
_ ner ; they having made it their Bufine/s to 


ns prove the great Points of Chriftianity in ano- 


- ther Way, which they have accordingly ad- 
mirably done, But. cqufidering what our 
Honourable Founder’s Opinion ‘was of Na- 
tural Knowledge, and that his Intent was, 
that thofe Matters by paffing through divers 


‘Hands, fhould be treated of in. different 


Methods, I hope my Performance may be aco 


| ceptable, although one af the meanefb. 


. 45 for others wha have before me -dove 
| _fomathing of this kind, as Merfenne on Gee 


nefls “Dr. Cockburne in his Efays 
Mr. Ray inbis Wifdom of God,eee, and J 


may 


“Toth READER. 

- may add the firft of Mr. Boyle's Leéturers, 
+ the moft learned Dr. Bently in bis Boyte's 
Leatures ; and I bear Monfieur Perraule 
‘hath fomething of this kind, but never faw 
it: ‘I fay, as to thefe learned and ingenious 
— Authors, as the Creation is an ample Sube 
jett,. fo I induftrioufly endeavoured to avoid 
doing over what they before had done ; and 
for that reafon did not, for many Years, 
read their Books until I bad finifhed my own. 
Bit when I came to compare what each of 
‘as-had done, I found my felf in many things 
-toshave been anticipated by fome or other of 
them, efpecially by my Friend, the late great. 
‘Mr. Ray. And therefure in fome: Places I 
‘fhortened my Pifcourfe, and referred ta thems 
and in a few others, where the Thread of my 
Difcourfe would have been interrupted, I have 
-made ufe of their Authority, as the beft 
Judges 5 as of Mr.Ray’s, for inftance, 
-with. relation to the Mountains and their 
Plants, and other Produét. If then the 
Reader fhould meet with any thing mentioned 
-before.by others; and not accordingly acknowe | 
ledged by me, I hope be will candidly think 
qe no Plagiary, becaufe Ican affure him 


Toth. READER. — 
‘I pave all. along (where 1 was aware of it) 


cited my Authors with their due Praife > and 


“it is fearce pofible, when Men prite on the 
Jame, or.a Subje&t near a-kin, and the Ob- 
fervations are obvious, but that they muft.of- 
ten hit upon the fame thing : and frequently 
tt happens from Perfons making Obfervations 
about one and the fame thing, without know- 
ing what each other have done ; which ine 
deed, fince my Book hath been nearly printed 


off, IT find to be my own Cafe, having (for 


want of Dr. Hook’s Micrography. being 
at hand, st. being a very fcarce Book) given 
Defcriptions of two or three things, which I 
thought had not been tolerably well obferved 
before, but are defcribed well by that curious 
Gentleman, 


- One isa Feather, the Mechanifm of which. 
we in the main agree in, except in his Re 
prefentation in Fig. 1. Scheme 22. whieh is. 
fomewhat different from what I have repre= 
fented in my Fig.18. &c. But Ican fland 


by the Truth, tho’ not the Elegance of my | 


Figures. .. But as to other Differences, they. 
are accidental, occafioned by our taking the 


Parts in a different View, or in a different 
; ” part 


7 : 


part of the Vane s and to fay the Truth(not 
flattering my felf,. or detracting from the ad- 
mirable Obfervations of that great Man) £ 
have bit upon a few things that efcaped bun. 
The other thing we have both of us figu- 
red and defcribed, is The Sting of a Bee 
ot Walp ; in which we differ more than in 
the laft. ‘But by a critical Re-examination, 
‘I find, that although Dr. Hook’s Obfervati- 
ons are more critical than any were before, 
yet they are not fo true as mine. For as ta 
theScabbard (as he calls it) I could never . 
difcover any Beards thereon, and I dare be 
confident there are none but what are on the 
two Spears. And as.to the Point of the 
Scabbard, he hath reprefented it as tubular, 
or bluntifh at the Top: but it really termi- 
nates in a [harp Point, and the two Spears and 
the Poyfon came out at a Slit or longifh Hole 

a little below the Top or Point. And as to 
the Spears he makes them to but one, and 
that the Point thereof lies always out pf the 
Scabbard. ‘But by a firiét Examination, — 
they will be found to be two, as I have faid, 
and that they always lye within the Scabbard, 
except in ftinging, as Ihave reprefented them - 


-_ 


Wafp. And as to the Spear being made of 


Toth READER. 

in Fig. 21. from the tranfparent Sting of a 
Foyuts, and parted in two, as bis Fig. 2. 
Scheme 16. reprefents, I could never upon 
a Review, difcover it to be fo, but imagine 
that by feeing the Beards. lying upon, or bee 


bind the Spears, he might take them for 


Foynts, and by feeing the Point of one Spear 
lie before the other, be might think the Spear 
was parted in two, But left the Reader 
fbould think bimfelf impofed upon both by 


- Dr. Hook and my Self, it is neceffary to 
be obferved that the Beards (or Tenters — 


hooks as Dr. Hook calls them) lie only 
on one fide of each Spear, not all round them ; 
and aye therefore not to be feen, unle/s they 
are laid in due Pofture in the Microfcope, 
wiz. fideways, not under or a-top the Spear. 


. The laft thing (which fearce deferves 


mention) is the Mechani/m of the Hair, 
which Dr. Hook found to be folid, like g 
long Piece of Horn, not hollow, as Mal- 
pighi found itin fome Animals. And I have 
found both thofe great Men to be in fome 


meafure in the right, the Hair. of 
fame. Animals, or in fome parts of the Baz . 


Y 
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dy being very little, if at all tubular ; and — 
in others, particularly Mice, Rats, and 
‘Eats, to be as.I have reprefented it invmy 
Fig.14, @0 0 

And now if my Inadvertency in other 
things hath no worfe Effect than it hath had 
in thefe, namely to confirm, correét, or clear 
others Obfervations, I hope the Reader will 

excufe it, if he meets with any more of the 
like kind. But not being confcious of any 
fuch thing (although probably there may he 
‘many fuch) I am more follicitous-to beg the. 
Readers Candour and Favour, with Relation 
‘both to the Text and. Notes: in the former 
of which, I fear he will think I have as:much 
ander-done, as in the latter overdone ‘the 
matter | But for my Excufe here I defire st 
may be confidered that the Textual Part being 
Sermons, to be delivered in the Pulpit, i 
has neceffary to infift but briefly upon many 
of the Works of Go p, and to leave out 
‘many things that might bave been admitted. 
in a more free Difcourfe. So that I-wifh it 
may not be thought I have faid too much rae 
ther than too little for fuch an Occafion and 

Place. And indeed I had no fmall Tronble 
‘ | int 


Toth READER: 

in expunging fome Things, altering many, 
and foftning the moft, and, in a Word, gi- 
ving in _fome meafure the Whole a different 
Drefs than what I had at firft drawn it up 
i, and what it now appears im, 
— énd as for the Notes, which may. be 
thought too large, I confefs I might have 
fhortned them, and bad Thoughts of doing 
it, by cafting fome of them into the Text, as 
— an-ingentous learned. Friend aayifed. | But 

when I began to do this, I found it was ina 
manner to newemake all, and that I fhould — 
‘be neceffiitated to tranferibe the greateft part 


of the Book, which (having no Affiftant) 


would bave been too tedious for me. . I then — 
thought w beft to pare off from fome, and to 
leave out others, and accordingly did fo in 


many Places, and: would have done it in 


more, particularly, in many of the Citati- 
ons of the Ancients, both Poets and others, . 
as alfo in many of the Anatomical Obfers 
vations, and many of my own and others 
Obfervations. But then I confidered as to 

the. Firft, that thofe Citations do, many of 
them, fhew the Senfe of Mankind about God's 
Works, and that the moft of them may be 
= a acceptable 


oh 


Toth READER. 


acceptable to Young Gentlemen at the Unie 
verfities, for whofe Service thefe Leétures 
are greatly intended by me. And as to the 
Anatomical Notes, and fome others of the 
like Nature, moft of them ferve either to 
the Confirmation, or the Illuftration, or Exe - 
plication of the Text, if not to the Learned, 
yet to the unskilful, lefs learned Reader 5 
for whofe fake, if I had added more, I be-. 
lieve he would forgive me. And laftly, as 
to the Obfervations of my felf and fome others, 
where it happens that they are long, it is . 
commonly where a Neceffity lay upon me of - 
fully exprefing the Author's Senfe, or where — 
the Thing was new, and never before Pub- - 
lihed 5 in which Cafe, it was neceffary to be 
more Expre{s and ‘Particular, than in Mate 
ters better known, or where the Aubors may 
be referred unto. 7 
How acceptable this Piece may be, I am 

no Fudge. WHabent fua fata Libelli. But 
if I find Encouragement,I bave another Part 
relating to the Heavens, that I can foon fit 
up to Te the Light. — 


aot 
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SURVEY 


Terraqueous Globe, 





INTRODUCTION, 


N Pfal. 11¥. 2. The Pfalmift afferts, That 
the ( ') Works of the Lord ave great ; fought out — 
‘of all them that have Pleafire therein. This is - 

true of all God’s Works, particularly of hid — 
Works of Creation : Which, when fought out; or: as 
the Hebrew Word (2) fignifieth, when heedfully and 
deeply pried into, folicitoufly obferv'd, and enquir’d ont, 
efpecially when clearly difcovered to us; in this 








(1) Ie is not unlikely chat the Pfalmift mighe nyan, at leaft 
avean Eye to, the Works of the Creation in this Text, the 
Word WWD being the famie that in Pll. 19. t. is cran- 
flated God’s Handyswork, which is manifeftly applied to the 
" Works of Creation, and properly fignifiech Fadlum, Opus, Opis 
feium,from * WY Fecit, Paravit, Aptavit. And faith Kircher, 
fignificat talem effettionem, qua aliquid exiftit vel realitéer, vel 
hake vel ut non fit in priftine flatu quo fuit; Concord. p. a 
Col. 931. a a | a of 

(2) OT Quafivit, perquifivit, — fcifcitatus eft, Buxtoft. in 
Ha a Simul importat curam, @y felicitudinem. Conrad, 

isch. jb, ° Cal, il ® 

P. 1. 74 B Cafe 
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2 Survey of the 
Cafe, I fay, we find thofe Works of GOD abundant- © 
ly todeferve the Pfalmift’s Character of being Great 
and Noble ; inafmuch as they are made with the 
_ moft exquifite Art, (3) contrived with the utmoft 
Sagacity, and ordered with plain wife Defign, and 
miniftering to admirable Ends. For which Reafon — 
St. Pan! might well affirm of thofe Hostuere of God, 
(4) That the inorfble Things of God, even bis eternal 
Power and Godbead, ave underfiood by'them. And in-. 
deed they are the moft eafy and intelligible De- 
monftrations of the Being and Attributes of God ; 
(5) efpecially to fuch as are unacquainted with the 








(3) Quod fi omnes mundi partes ita conftituta funt, ut neque ad 
afum meliores potuerint effe, neque ad {peciem pulchriores ; videa- 
mus utrum ea fortuita fint, an eo ftatu, quo coharere nullo modo 
potuerint, nif. fenfu moderante, divinaque providentia. Si ergo 
meliora funt ea, par Natura, quam illa, qua Arte perfecta Junt - 
Nec Ars efficitt quid fine ratione : Ne Natura quidem xationis expers 
eft habenda. Qui igitur convenit, fignum, aut tabulam pictam 
cum ad{pexeris, feire adhibitam effe artem cumque procul curfum 
navigii videris, non dubitare, quin id raticne atque arte movea- 
dur : aut cum Solarium, &c. Mundum autem, qui ¢y has ipfas 
artes, Uy earum artifices, Cy cuncka complettatur, confilit (ye ra~ 
fionis effe expertem putare ? Quod fi in Scythiam, aut in Britane 
niam, Sthevain aliquis tulerit banc, quam nuper familiaris noftez 
effecit Pofidoniws, cujus fingulz converfiones idem efficiunt in Sole, - 
€9'c. ——— quod efficttur i colo fingulis diebus ¢y noctibus ; quis in 
alla barbarie dubitet, quinea Sphara fit perfecka ratione ? ri aus — 
tem dubitant de Mundo, ex quo ¢y oviuntur, ¢y fiunt omnia, cafune 
ple fit effedtus, an ratione, an mente divina : Et Archimedeme 
arbitrantur plus valuiffe in imitandis Sphara converfronious, quam 
WNaturam in efficiendis, prafertim chm multis partibus fint ila per- 
fetta, quam hac fimulata, folertius, &e. Cicer. de Nat. Deor.}. 2. . 
. (4) And a lice before he faith of Nature ic felf, Omnem ergo 

vegit Naturaim ipfe (Deus, ] yc. | : 

(5) Mundus codex eft Dei, in quo jugiter legere debemus,. Bernard. 
Serm. 

Arbitror nullanr gente, neque hominum focietatem, apud quos 
wa Deorum eft religio, quidquam habere facris Eleufiniis ant Sarte- 
thraciis fimile : Ea tamen obfcuré docent que profitentur : Nature 
wero opera in omnibus animantibus junk perfpicag, Galen. de Ut. 
pared, 17. Ge be | 





- Subtulties 


Terragueons Globe: 2 

Subtilties of Reafoning and Argumentation ; as the 
grateft part of Mankind are. ~ 

It may not therefore be unfittable to the Na- 
tureand Defign of Lectures (6) founded by one of 
the greateft Virtuofo’s of thé laff Age, and infti- 
tuted too on purpofe for the Proof of the Chriftian . 
Religion againft Atheifts and other Infidels, to 
". Improve this occafion in the Demonftration of the 
' Bay and Attributes of an infimtely wife and 
powerful Creator, from a curfory Survey of the 
Works of Creation, or. (as often called) of Na- 
ture, 7 4 ie 

Which Works belong either to our Zerragueous 
Globe, or the Heavens. : | ot 

I fhall begin with out own Globe, being neareft, 
and falling moft under our Senfes. Which being a . 
Subje&t very various and copious, for the more 
. methodical and orderly Proceeding upon ir, I 

thall diftribute the Works therejn, 

I Into fuch as are not properly Parts, but 4p- 
pedages or Ont-works of the Globe. | 

I, The Globe it felf. 





ja” Philofophia eft Catechifiaus ad Fidem. Cyril. 1. conw 


B> BOOK 


4 _ = Survey of the Book L 








BOOK IE 


Of the Out-works of the Terraqueons 
Globe; the Atmo{phere, Light, and 
Gravity. | 





mertoriemeeaieae, : 7 
_ CHAP L 
Of the Atmofphere in general. 


g iene Atmofphere, or Mafs of Air, Vapours 
_ and Clouds, which furrounds our Globe, will 
appear to be a matter of Defign, and the infinitely 
wife Creator’s Work, if we confider its Nature and 
Make (1), and its Ufe to the World (2). | 

I. Its Nature and Make, a Mafs of Air; of fub- 
- tile penetrating Matter, fit to pervade other Bo- — 

alies, to penetrate into the inmoft Recefles of Na- 
_ ture, to excite, animate, and fpiritualize ,; and ia 

fhort, to be the very Soul of this lower World. A 
thing confequently - | 
_ 2. OF greateft Ufe to the World; ufetul to the 
Life, the Health, the Comfort, the Pleafure, and 
Bufinefs of the whole Globe. ‘ Et is the Air the 


(1) Mundi pars eft Aer, Cy quidem neceffaria : Hie eff enim 
gut calum terramque connedtit, &c. Senec. Nat. Qu. I, 2. C. 4 
(2) Ipfe Aer nobifeum videt, nobifcum audit, nobifcum jonat , 
oe enim eorum fine éo fieri potest, &c. Cicere de Nat. Deor. 
» ae 7 


whole 


Chap. I. Atmofphere. | 

whole Animal World breathes, and liveth by 5 noe 

only the Animals inhabiting the Earth (j]) and 
— CB 3 : Ar, 








(||) As che Air is of abfolute Neceffiry to Animal Life, fo it is 
neceffary chat it fhould be of a due Temperament or Confiftence; 
not foul, by reafon chat fuffocareth; nor too rare and thin, be- 
caufe chat fufficeth nor: with Examples of each of which, I 
fhall a little entertain the Reader. In one of Mr. AHawkhesbee’s 
Compreffiag Engines, I clofely thuc up a Sparrow without forcing 
any Air in; and in lefS chan an Hour the Bird began to pant, 
and be concerned ; and in lefs than an Hour and a Half to be 
fick, vomit, and more out of Breath ; and in two Hours time 
was nearly expiring. : | | | 

Another I put in, and: compreffed the Air, bue the Engine 

leaking, I frequently renewed the Compreffure ; by which 
‘ means, (although the Bird panred a little after che firft Hour,) 
yet after fuch frequent Compreffures, and immiffion of frefh 
Air, it was very little concerned, and taken out feemingly un- 
hurt after three Hours. | 

After this 4 made two other Experiments in comprefied 
Air, with che Weight of two Armofpheres injected, the En. 
gine holding tight and well; the one with the great Tite 


ruou’e, the other with a Sparrow. For near an Hour they 


feem’d bur little concerned ; but after chat grew fainter, and 


in swo Hours time fick, and in three Hours time died. Anos 


ther thing I took notice of, was, that when the Birds were 
fick, and very reftlefs, I fancied chey were fomewhat relieved 
for a fhorr Space, with the Motion ot the Air cafifed by sheir 
fluttering, and fhaking cheir Wings, (a ching worth trying ia 
the Diving-Bell,) I {hall leave the ingenious Reader to judge 
what the caufe was of both the Birds living longer in com- 
preffed, than uncompreffed Air; whether a leffer quantity of 
Air was not fooner fouled and rendered unfic for Refpiration, 
than a greater. | 

From thefe Experiments, two Things are manifefted ; one 
is, that Air, in fome meafure compreffed, or rather heavy, is 
neceffary to Animal Life. Of which by and by. The other, 
that frefh Air is alfo neceffary. For pent up Air, when over- 
charged with the Vapours emitted out of the Animal’s Body, 
becomes unfit for Refpiration, For which Reafon, in che Diving. 
Bell, after fome time of {fay under Water, they are forced to 
come up, and cake in frefh Air. But the famous Cornel Drebe 


Na 


contrived not only a Veffel ro be rowed under Water, but alfo ~ 


4@ Liquor to be carried in phat Veffcl, thar would fupply the 
a ee es B33 * “ wang 
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wane of frefh Air. The Veffel was made for King Hames I. 
Ic carried twelve Rowers, befides Paffengers. Ic was tried in 
‘the River of Thames, and one of the Perfons thae was in thae 
fabmarine Navigation was then alive, and told ic one, that re- 
laced the Matter to our famous Founder, the Honourable, and 
moft Ingenious Mr. Boyl. As tothe Liquor, Mr. Boy! faith, he 
difcovered by a Dottor of Phyfick, who married Drebell’s 
Dane thae it was ufed from time to time when che Air 
in the fubmarine Boat was clogged by the Breath of the - 
Company, and thereby made unfit for Refpiration; at which 
time, by unftopping a Veffel full of this Liquor, he could 
Speedily reftore cto the troubled Air fuch a proportion of vital 
Parts, as would make it again for a good while fic tor Refpi- 
ration. The Secret of this Liquor Drehef would never difclofe 
ro above one Perfon, who himfelf affured Mr Boyl what ic 
was, Vid, Boyl Exp. Phyf. Mech. of the Spring of the Air. Exp, 
41 in the Digref. 

And as too grofs, fo too rare an Air fs unfit for Refpirati- 
on. Not to mention the forced Rarefaftions made by the 
Air-pump, ia the tollowing Note; it is found, that even the 
extraordinary natural Rarefaftions, upon the Tops of very high 
Hills, much affect Refpiration. An Ecclefiaftical Perfon, who 
had viftred the high Mountains of Armenia, (on which fome 
fanty ‘the ‘Ark refted,) cold Mr. Boy/, chat whilft he was on 
the upper part of them, he was forced to fetch his Breath 
oftener chan he was wont. And taking notice of ic when he 
came down, the People told him, that it was what happened 
to chem when they were fo high above the Plain, and that it 
was a common Obfervation among them. The like Obferva- 
_ tion che fame Ecclefiaftick made upon the Top of a Moun- 
tain in che Cevennes. Soa learned Traveller, and curious Per- 
fon, on one of the higheft Ridges of the Pyrenees, called Pic 
de Midi, found the Air not fo fit for Refpiration, as the com- 
‘mon Air, bur he and his Company were fain ro breathe fhor- 
ter and oftener chan in the lower Air. Vid, Phil. Tranfaé. 
No. 63, or Lowtharp’s Abridg. Vol. 2. p. 226. 

Such another Relation the learned Fofeph Acofta gives of 
himfelf and his Company, thar, when they paffed che high 
Mountains of Peru, which they call Periacaca, (to which he 
faith, che Alps themfelves feemed to them but as ordinary 
Houses, in rezard of high Towers,) He and bis Companions were 
furprized with fuch extreme Pangs of Straining and Vomiting, 
We without cafting up of Blood :too,) and with fo violent a 

iftemper, that he concludes he fhauld undoubtedly have died ; 
but that this lafted not above three or four Hours, before they 
came into a more convénient and natural Temperature of the Air. 
All which he concludes proceeded from the too great fubriley 
aud delicacy of the Air, which is not proportionable to hu- 
| oe — "  -s gmane 
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Air (4), but thofe of the Waters (5) teo. Without it 
1 B 4 moft 





mane Refpiration, which requires a more grofs and temperate 
Air. Vid. Boyl, ubi fupra. 

Thus it appears, that an Air too Subrile, Rare, and Light, 4s 
unfit for Refpiration : Bue che Caufe is noe che Subtilry or too 
great Delicacy, as Mr. Boyl thinks, but che coo great Lightnefs 
thereof, which renders it unable to be a Counterballance, or 
an Antagomft to che Heart, and all rhe Mufcles miniftering to * 
Refpiration, and the Diaftele of che Heart. Of which fee Book © 
4. Chap. 7. Note r. a 

And as our Inability to live im too rare and light an Air 
may difcourage thofe vain Attempts of Flying, and Whimfies 
ef paffing to the Moon, @c. fo our being able to bear an 
heavier State of the Air is an excellence Provifion for Mens Oc- 
cafions in Mines, and other great Depths of the Earch ; and 
thofe other greater Preffuree made upon the Air, in the Ds 
ving-Be, when we defcend into great Depths of che Waters. 

(4) That the Yohabitants of the Air, (Birds and Infects,) need 
the Air as well as Man, aad other Animals, is manifeft frome 
their fpeedy dying in too feculent, or too much rarefied Airs 
of which fee the preceeding and following Note 6 But yer 
Birds and Infects (fome Birds at Jeaft) can live in a rarer 
Air than Man. Thus Eagles, Kites, Herons, and divers other 
Birds, that delight in high Flights, are not affected wich the 
rarity of the Medium, as thofe Perfons were in the preceding 
ae So infeéts bear che Air-pump Jong, as ia the following 

ote 6. 

(5) Creatures inhabiting the Waters need the Air, as well 
as other Animals, yea, and frefh. Air too. The Hydrocanthar} 
of all Sorts, both great and fmall; the Notonecti, Squille aqua- 
Bice of all Sorts, the Nympbe of Gnats, and many other Wa- 
ter-Infeéts, have a fingular Faculty, and att admirable ‘Appara- 
tus, to raife cheir back Parrs ro the Top of the Waters, te 
take in frefh Air. It is pretty co fee, for Inftance, the Ay- 
drocanthari come and thruft their Tails our of the Water, and 
take in a bubble of Air, ar the cip of cheir Vaging and Tail, 
and then nimbly carry ic.down with them into che Waters; 
and, when that is fpent, or fouled, to afcend again and ree 
crue it. | 
_ So Fifhes alfo are well known to ufe Refpiration, by paffing 
the Water chrough cheir Mouths and Gills. But Carps will live 
out of che Waters, only in the Air; as is manifeft by the Ex- 
ia of their way of Fatring them in Holland, and which 

ath been pradtifed here in England, viz. they hang them up 19 


a Cellar, or fome cool Place, in wet Mofs in a {mall Net, wich 


B4 their 
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moft Animals live fcarce halfa Minute (6) ; and o- 
thers, that are the moft accuftomed to the want of 
it, live not without it many Days. 

| And 





(teeter 


their Head out, and feed them with white Bread foaked in Milk 
for many Days. This was cold me by a Man very curious, and 
of greac Honour and Eminence, whofe Word (if I might name 
him) no Body would queftion: And it being an Inftance of the 
Re‘p'ration of Fifhes very fingular, and fomewnat out of che way, 
J have for che Reader’s Diverfion taken notice of it. | 

(5) By Experiments I made my ‘felf in the Air-pump, in 
Se-temler and Oétoter, 1704; 1 obferved chat Animals whofe - 
Hearcs have two Ventricles, and no Feramen Ovale, as Birds, 
Dogs, Cats, Rats, Mice, ¢yc. die in lefs than half a Minure, 
counting from the very firft Exfuction ; efpecialiy in a fmall 
Receiver, - 

A Afole (which I fufpe&ed might have born more than other 
Quadrupeds) dicd in one Minure (without Recovery) ina large 
Receiver ; and doubtlefs would hardly have furvived half 4 
Minute ina fmail Receiver. A Bat (although wounded) fu- 
ftained the Pump two Minutes, and revived upon the re-ad- 
miffion of the Air. Afrer thac, he remained four Minutes and 
a half, and revived. Laftly, After he had been in five Minutes, 
he continucd gafping for atime, and after twenry Minutes I ree 
admicted the Air, but the Bat never revived. 

As for Infedts : Wafps, Bees, Hornets, Grafboppers, and Lady- 
Cows feemed dead ‘in appearance in two Minutes, but revived 
in the open Air in two or three Hours time, nocwithftanding 
tiey had been jn Vacuo twenty-four Hours. ? 

The Ear-wiz, the great Stapbylinus, the great black lowfy 
Reet/e, and fome orher Infeé&s would feem unconcerned at the 
Vacuum a good while, and Jie as dead; but revive in the Air, 
alchough fome had lain frxteen Hours in the exhayfted Re- 
cciver, 

Snailes bear the Air-pump prcdigioufly, efpecially thofe in 
Shells ; two of which lay above twenry-four Hours, and feemed 
noe much affetted. The fame Snailes I lefe in cwenty-eighs 
Hours more after a fecond Exhauftion, and found one of them 
guice dead, but the other revived. 

Frogs and Toads bear the Pump long, efpecially the former, 
A large Toad, found in che Houfe, died irrecoverably in lefs than 
fix Hours, Another Toad and Frog I put jn cogether, and the 
Toad was feemirgly dead in two Hours, bue the Frog juft 
_ alive. “After they had remained there eleven Hours, and 

(semingly dead, the Frog recovered -in- the open Air, ond 

| _ weak, 
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And not only Animals themfelves, but even 
Trees and Plants, and the whole vegetable Race, 
cwe their Vegetation and Life to this ufeful Ele- 
ment ; as will appear when I come to {peak of 
them, and as is manifeft from their Glory and 
Verdure in afree Air, and their becoming Pale and 
Sickly, and Languifhing and Dying, when by any 
means excluded from it (7). ; 

Thus ufeful, thus neceffary is the Air to the Life 
of the animated Creatures ; and no lefs is it to the 
Motion and Conveyance of many of them. All 
fie winged Tribes owe their Flight and Boyancy 
(8) hereunto, as fhall be fhewn in proper Place ; 
And even the watery Inhabitants themfelves ire 

| | afcen 





weak, but the Toad sas quice dead. The fame Frog being 
put in again for cwenty feven-Hours, chen-quite died. | 

The Animaleules in Pepper-Water remained in Vacyo twen- 
ty-four Hours, . And after they had been expofed a Day or twa 
to the open Air, I found fome of them dead, fome alive. 

(7) That the Air is the principal Caufe of the. Vegetation of 
Plants, Borelfi proves in his excellent Book de Mot. Animal. Vol. 
2. Prop. 181. And ia the nexe Propofition, he afferceth, Ia 
Plantis quoque: peragi Aeris refpirationem quandam imperfectim, 
é qua earum vita. pendet, éy confervatur. But of this more, 
when I come to furvey Vegetables, se 

Some Lettice-Seed being fown upon fome Earth in the open Air, 
and fome of the fame Seed at the fame time upon other Earth in 
«Glafs-Receiver of the Preumatick Engine, afterwards exhaufled 
if Air s The Seed gxpofed to the Air wds grown up an Inch and 
balf bigh within eight Days ; but. that in the exbaufled Receiver 
mt at all, And “Air being again admitted into the fiid emptied 
Receiver, to fee whether any of the Seed would then come up, 
it was found, that in the fpace of one Week it way grown up_ 
ha the Height of two or three Inches. Vid. Phil. Tranf, Nr. 23. 
Lowth. Abridg. Vol. 2. p, 206. | 

(8) In volucribus: pulmones ‘perforati aerem in{piratum in totam 
Untris -cavitatem admittunt.  Aujus ratio, ut propter corporis 
fruncum aere.rvepletum, ¢y quafi extenfum, ipfa magis volatilia 
tvadant, facilinfque ab aere externa, propter intimi penum, fullen- - 
enter. Equidem pitces, quo levity in agus natent, in Abdomine 

oe Ue fica 
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afcend and defcend in their Element, well with- 

out it (9). 
But 


(eae ee A gs 


veficas dere inflatas geftant + paviter {yx volucres, propter. corporis 
Bruncum acre impletum Cy quafi inflatum, nudo aeri incusmbentes, 
minus gravantur, proindeque levins ¢y expeditins volant. Willis 
de Anig. Bruc. p. f. c.13. . a 

(9) Fifhes, by reafon of their Bladder of Air within them, can 
fultain, or keep themfelves in any Depth of Water : For the Air in 
‘that Bladdey being mere or lefs compreffed, according to the 
Depth the Fifh {wims at, tabes up more or lefs Space; and eca- 
fequently, the Body of the Fifh, part of whofe Bulk this Bladder 
Hs, u greater or lefs according ta the feveral Depths, and yet re- 
tains the fame Weight. Now the Rule de Infidencibus humido 
us, that a Body, that w beavier than fo much Water, as % equal in 
Quantity to the Bulk of it, will fink ; a Body. that is lighter, 
will fwin, a Body of equal Weight will reft in-any part of 
the Water. By this rule, if the Fifh, in the middle Region of the 
Water, be of equal Weizht tothe Water, that it commenfurate te 
the Bulk of it, the Fifth will vet there without: any Tendency up- 
wards or downwards: And if the Fifh be deeper in the Water, 


the Bulk of the Fifh becoming lefs by the compreffion of the Bled- 


der, and yct retaining the fame Weight, it will fink, end reft at 
the Bottom. And on the other fide, if the Fifh be higher than 
the middle Region, the sir dilating it felf, and the Bulk of 
the Fifh confequently increafing, but not. the Weight, the Fifh will 
rife upwards, and reft at the Top of the Water. Perbaps the Fifh 
by {ome Attion canemit Air out of its Bladder, ——- and, when not 
enough, take in Air,—— and then it will not be wondered, that there 
Should be always @ fit Proportion of Air in all Fifhes to ferve 
their Use, &c. Then tollows a Mechod of Mr. Boy! to expert- 
ment the Truth of chis, Atrer which, in Mr. Lowthorp’s A- 
bridgmentr, follow Nir. Ray's Oblervations, viz. I think, that 
hath bit upon the true Ufe of the Swimming-Bladders in 
Fifkes. For, 1. It hath been obferved, that if the Swimming- 

ladder of any Fifh be pricked or broken, fuch a Fifb finks pre- 
fently to the Lottom, and-can neither fupport or raife it felf up 
in theWarer. 2. Flat Bijhes, as Soles, Plaije, Xc. which lie 
always grovellirg at the bottom, have no Swimming-Bladders that 
ever I could find. 3. In moft Fijhes there is a manifeft Channel 
leading from the Gullet-————to the faid Bladder, which without 
— acubt ferves for the conveying Air thereunto.—ZIn the Coat of 
" this Bladder is @ mufculous Power to contradt it when the Fifh 
lits, Sce more very curious Obfervagions relating to this Mat- 
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But iggwould be tedious to defcend toa far into 
Particullts, to reckon up the many Benefits of this 
noble Appendage of our Globe in many ufeful En- 
gines (10) ; in many of the Functions and Operati- 
ons of Nature (11); in the Conveyance of Sounds ; 
and a thoufand Things befides. And I fhall but 
ae juft 





ter, of the grear Mr. Ray, as alfo of the curious anonymous 
Gemleman in the ingenious Mr. Lowthorp’s Abridgment, before 
cited, p. 845. from Phil. Tranf. N. 114, 115. 

(10) Among the Engines in which the Air is ufeful, Pumps 
may be accounted not contemptible ones, and divers other 
Hydraulical Engines, which need not to be particularly infift- 
ed on. In thefe the Water was imagined to rife by the Power 
of Sudtioa, to avoid a Vacuum, and fuch unintelligible Smuff; 
but the juftly famous Mp. Boy! was the tirft thar folved thefe 
Phenomena by the Weight of the Atmofphere. His ingenious 
and curious Obfervations and Experiments relating herero 
may be feen in his little Traé&t, Of the Caufe of Attraction by 
Suion, and divers other of his Tracts. ; 

— (41) Ie would be'endlefs to fpecitfy the Ufes of the Air in 
Nature’s Operations : I -fhall therefore, for a Sample only, 


‘Bame it’s great Ufe to the World in conferving Animated Bo- 


dies, whether endowed with Animal or Vegetative-Life, and 
it’s contrary quality of diffolviag orher Bodies ; by which 
means many: Bodies, chat would prove Nafances tothe World, 
are put ouc of the way, by being reduced inco their firft Prin- 
ciples, (as we fay,) and fo. embedied wich the Earth again. 
Of it’s faculey as a Menftruum, or it’s power to diffolve Bodies ; 
Imay inftance in Chryftal.Glaffes, which, with long keeping, 
efpecially if noc ufed, will in time be reduced into a Powder, 
as Ihave feen. So divers Minerals, Earths, Scones, Foffil-Shells, 
Wood, @'c. which from Noah's Flood, at leaft for many Ages, 
have lain under Ground,’ fo fecure from Corruption, thar, on 


- the contrary, they have been thereby made much the ftronger, 


have in the open Air foon mouldered away. Of which 
Jaft, Mr. Bay! gives an Inftance (trom the Differtation de admi- 
randis Hungar. aquis) of a great Oak, like a huge Beam, ‘dug 
our of a Sale Mine in Tranfilvania, fo bard, that i¢ would wot 
eafily be wrought upon by Iron Tools, yet, being expofed to the Air 
out of the Mine, it became fo rotten, that in four Days it was 
tify to be broken, and-crumbled tetween one’s Fingers. Boyl’s 
Sufpic. aboue fome hid. Qual. in the Air, p. 28, oe the 
ee Oe Or ee a a rees 
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jult mention the admirable Ufe of our Atmofphere 
In miniftering to the enlightening of the Id, by 
it’s reflecting the Light of the heavenly Bodies to 
us (12); and refracting the Sun-beams to our Eye, be- 
fore it ever furmounteth our Horizon (13); by which 
means the Day is protracted thoughout the whole 
Globe ; and tl:e long and difmal Nights are fhor- 
tened in the frigid Zones, and Day fooner ap- 
proacheth them; yea the Sun it felf rifeth in ap- 
pearance (when really it is abfent from them) to 
the great Comfort’ of thofe forlorn Places (14). 
-_ "Bap 








‘Trees turned out of the Earth by the Breaches at Weft-Tharrock 
and Dagerhim, near me, although probably no other chan Af- 
_ dey, and interred many Ages ago in a rotten oazy Mold, were 
exceedingly tough, hard, and found at firft ; but, being? expo 
fed to the Air and Water, foon became fo rotten as to bé cruin- 
‘bed between the Fingers; Sce my Obfervacions in Philof. Trane 
fach. Nr. 335. | | 

(12) By Refledting the Light of the heaven!y Bodies to us, I 

mean thac Whitenefs. or Lightnefs which is in the Air in Day- 
time, caufed by the Rays of Light ftriking upon the Particles 
of the Atmofphere, as well as upon the Clouds above, and the 
other Objects beneath upon the Earth. Toche fame Caufe alfo 
we owe the Twilight, viz. to the Sun-beams touching the up- 
-permoft Particles of our Atmofphere, which they do when the 
Sun is about eighteen Degrees beneath the Horizon. And as . 
the Beams reach more and more of the airy Particles, fo Dark- 
_ nefs goes off, and Day-light comes on, and encreafeth. For » 
aa Exemp\fication of -this, the Experiment may ferve of tranf- 
mitting a few Rays of che Sun through a {mall Hole into a dark 
Room: By which means-the Rays which meet with Duft, and 
ocher Particles flying ia the Air, ‘are rendered vifible ; or 
(vhich amounts ‘ro the fame) thofe fwimming fmall Bodies are 
rendered vifible, by cheir reflecting che Light of the Sun-beams 
tothe Eye, which, without fuch Reflection, would it felf be in- 
witible. 

Tite’ Azure Colour of the Sky Sir Ifzae Newton attributes to 
Vapours beginning.to condenfe, and thac are notable to ree © 
fleét che other Colours. V. Optic. 4 2. : 

- (13) By the Refra@tive Power of the Air, the ‘Sun, and the o- 
— gher heavenly Bodies feem higher than really they are, are 
| 3 “a ay 
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_ But paffing by all thefe Things with only a bare | 
mention, and wholly omitting others that might 
have been named, I fhall only infift upon the ex- 
cellent Ufe of this noble circumambient Companion 
3 | 4 of 








ally near the Horizon. What the Refragfions amount usto, 
what Variations they have, and what Alterations tm time chevy 
taufe, may be briefly feen in a Jittle Book called, The Artificiat 
Clock-maker, Chap. 11. 

_ Although this infle€five Quality of the Air be a great Incumbrance. 
and Confufion of Affronomical Obfervations ,——yet it is not without 
fome confiderable Benefit to Navigation; and indeed in forme Cafes, 
the Benefit thereby obtained is much greater, than would te the 
Benefit of having the Ray proceed in an exadl ftraight Line. 

Then he mentions the Benefit hereof to the Polar Parts of che 

orld.] But this by the by, (faith he.) The great advantage F 
confider therein, is the firft difcovery of Land upen the Sea; for - 
by means hereof, the Tops of Hills and high Lands are raifed up 
into the Air, fo asto be difcoverable.feveral Le-gues farther of 
on the Sea, than they would be were there no {uch Refraction, 
which is of great Benefit to Navigators for fteering their Courfe ix 
the Night, when they approach near Land; aud likowife for di- 
secling them inthe Day-time, much more certainly than the meft 
exact Calcflial Obfervations could do by the help of an uninfleded 
Ray, efpecially in fuch Places os they have no Soundings. (Then he 
propofes a Method to find by thefe means the diftance of Ob- 
jects ac Sea.} Ve Dr. Hooks’s Poff. Works. Lett. of Navig. p, 
466. . ; | 7 
(14) Cum Belge im nova Zembla hybernarent, Sol illis apparuit 
26 diebus citins, quam revera in Horizonte exifteret, hoc eft, cumad- — 
buc infra Hovizentem depreffus effet quatuor civeiter gradibus, & 
quidem -aere fereno. Varen. Geog. c. 19. Pr, 22. , 

(Thefe Hollanders | found, that the Night in that place fhorten 
ed-no lefs than a whole Month , which muft needs be a very great 
Comfort to all fuch Places, as lie very far towards the North and 
South Poles, where the length of Night, and want of feeing the 
Sun, cannot chufe but be very tediqus and irkfome. Hook. Ibid. - 

{By means of the Refractions,] we found the Sun to rife 
twenty Minutes before it fhould ; and in the Even'ng to remain 
above the Horizon twenty Minutes (or thereabouts) longer than it 
foould. Captain Fames’s Journ. in Boy! of Cold. Tire 18. p. 
390, 


(15) Aer 
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of our Globe, in refpeét of two of its Meteor’s, the 
Winds, and the Clouds and Rain (15). 








CHAP. IL. 
Of the Winds. (*) 


“_ pafs by other Confiderations, whereby I 
might demonftrate the Winds to be the infi. 
nite Creator’s Work, I hall infift only upon their 
great ufefulnefs to the World. And fo great is their 

PY Ufe, 








(15) Aer-—— in Nubes cogitur ; humoremque colligens terra auget 
imbribus : tum effluens buc ¢y illuc, ventos efict. Idem annuas 
frigorum ¢y calorum facit varietates : idemque (> volatus Ali- 
tum fuftinet, ty fpivttududtus alit Cy fuftentat animantes. Cicer. 
de Nat. Deor. |. 2. 

(1) Ventus eft aer fluens, is Seneca’s Definition, Na. Qu. l. 5. 
And as Wind isa Current of the Air, fo chac which excites 
or alters ics Currents may be juftly faid to be the Caufe of 
the Winds. An equiporfe of the Atmofphere producech a 
Calm ; buc if that zquipoife be more or lefs taken off, a 
Stream of Air, or Wind, is thereby accordingly produced ei- 
ther ftronger or weaker, fwifter or flower. And divers things 
there are that may make fuch Alterations in the 2quipoife or 
ballance of che Atmofphere, viz. Eruptions of Vapors from 
Sea or Land; Rarefaétions and Condenfarions in one place 
more than another ; the falling of Rain, preflure of the Clouds, 
¢rc. Pliny, 1. 2. c. 49. tells us of a cercain Cavern in Dalmma- 
tia, called, Senta, in quem, faith he, dejetto tevi pondere, quam- 
vis tranquillo die, turbini fimilis emicat procefla, But as to Caves 
it is obferved, chat they often emic Winds more or lefs. Dr. 
Conner, taking notice of this matcer, fpecifies thefe, Jn regno 
Neopolitano ex immani Cumane Sibylle antro tenuem ventum eflu. 
entem percepi. The like he obferved at the Caves at Baia, 
and in fome of che Mines of Germany, and in the large Salt 
Mines of Cracow in Poland. Ubi, faith he, opifices, éy ipfe fo- 
dine dominus Andreas Morftin, Nob. Polonus, mibi afferuerunt, 
quid tanta aiquando Ventorum tempeftas ex ambagiofis file 

| , . oding 
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UTe, and of fuch abfolute, Neceflity are they to the 
Salubrity of the Atmofphere, that all the World 
would be poifoned withont thofe. Agitations there- 
of. We find how putrid, fatid, and unfit for Re- 
fpiration, as well as Health and Pleafure, a ftag- 
nating, confined, pent-up Airis. And, if the whole 
Mafs of Air and Vapours was always at Reft, and 
without Motion, inftead of refrefhing and anima- 
ting, it would fuffocate and poifon all the as : 

| : but 








foding’ "receffibus furgere folebat, quad laborantes foffores burt 
profternebat, nec non portas dy domicilia (que fibi in bic ‘foding 


artifices exftruunt) penitus evertebat. Bern. Connor Diflert. Med. 


Phyf, p. 33. Artic. 3. a 

And as great Caves, fo great Lakes fometimes fend forth 
Winds. So Gaffendus faich che Lucus Legnins doth, E quo 
dum exoritur fumus, nubes hand dubié creanda eft, que fit brevi 
in tempeftatem féviffimam exonerand a: Gaffend. Vit. Peiresk. f. 

»p. 417. | 
Bi the moft univerfal and conftanr Alterations of the Bal- 
lance of the Atmofphere are from Heat, and Cold. This is 
manifeft in the General Trade-Winds, blowing all the Year be- 
tween the Tropicks from Eaft to Weft: The caufe of which 
is doubrlefs the Sun’s daily Progrefs round that part of the Globe, 
and by his Heat rarefying one part of che Air, whilft che cooler 
and heavier Air behind preffech after. So the Sea and Land 
Breezes in Note 4. And fo in our owa Climate, the Northerly 
and Southerly Winds (commonly efteemed the Caufes of cold 
aad warm Weather,) are really the Effeéts of the Cold or 
Warmth of the Armofphere. Of which I have had fo many 
Confirmations, that I have no doubt of ic. As for Inftance, it 
is nor uncommon to fee a warm Southerly Wind, fuddenly 
changed to the North, by the fall of Snow or Hail ; to fee the 
Wind in a frofty cold Morning North, aad when the Sun 
hath well warmed the Earth and Air, to fee ic wheel about ro- 
wards the Southerly quarrers ; and again co curn Northerly or 
fafterly inthe cold Evening. Ic is from hence alfo, thar in 
Thunder-fhowers the Wind and Clouds are oftentimes contrary | 
to one another, (efpecially if Hail falls,) the fultry Weather 


below dire&ting the Wind one way ; and the Cold above the 


Clouds another Way. I took Notice laft March the roth 171-, 
(and divers fuch like Inflauces I have had betore and fince,) — 
Be ce apc  ec ia - ae 


é 
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But the perpetual Commotions it receives from the 

Gales, and Storms, keep it pure and healthful (2). 
Neither are thofe Ventilations beneficial only to 
the Health, but to the Pleafure alfo of the Inhabi- 
tants of the Terraqueous Globe ; witnefs the Gales 
which fan us in the Heat of Summer, without 
which, even in this our temperate Zone, Men are 
_ ftarce able to perform the Labours of their Calling, 
or 





" thar the Morning was warm, and whar Wind ftirred was Weft. - 

South-Weft, but the Clouds were chick and black, (as generally 
they are when Snow enfues :) A little before Noon the Wind 
veered about to North by Weft, and fometimes to other Points, 
the Clouds at the fame time flying fome North by Weft, fome 
South. Weft : About one of Clock it rained a-pace, the Clouds 
flying fometimes North-Eaft, then North, and at laft both 
Wind and Clouds fetled North by Weft, at which time Sleec 
fell plentifully, and ic grew very Cold. From all which I ob- 
ferve, 1, That alchough our Region below was warm, the Re- 
gion of che Clouds was cold, as che black {nowy Clcuds fhewed. 
2. That the ftruggle between the warmth of ours and che cold 
of the cloudy Region ftopped the airy Currents of both Re- 
gions. 3. That che falling of the Snow through our warmet 
Air melted ic into Bain ac firft, bue that it became Sleet afa 
ter the fuperiour Cold had conquered the inferiour Warmth. 
4. That, as that Cold prevailed by Degrees, fo by Degrees it 
wheeled about both the Winds and Clouds fromwards the 
Norch cowards the South. 

Hippocrates, 1. 2. De Viél. rat. omnes Ventos vel 2 ntve, glacic, 
-webementi gelu, fluminibus, &c. fpirare neceffe judicat. Bartholin, 
de ufu Nivis, c. ¥. As ' 

(2) It is well obferved in my Lord Howard’s Poyage to Con- 
ftantinople, that at Vienna they have frequent Winds, which if 
they ceafe long in Summer, the Plague oftenenfues : So that it is 
now grown into a Proverb, that if Auftria be not windy, it is 
Subject to Contagion. Bohun of Wind. p. 213. 

Fr¢m fome fuch Cemmotions of the Air I imagine it 1s, that 
at Grand Cairo the Plague immediately ceafes, as foon as the 


Nile begins co overflow ; although Mr. Boy! attributes ic to nie 


trous Corpufcles. Determ. Nat, ef Effuv. Chap. 4. 
All 
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or not without Danger of Health and Life: (3) 
But efpecially, witnefs the perpetual Gales which | 
throughout the whole Year do fan the Torrid 
Zone, and make that Climate an healthful and 

| : | _ pleafant 








All this is more evident, from the Caufe affigned to malig- 
fant, epidemical Difeafes, particularly the Plague, by my inge- 
nious learmed Friend, Dr. Mead ; and that is, an hoe and moift - 
Temperament of the Air, which is obferved by Hippocrates, 
Galen, and the general Hiftories of epidemical Difeafes, co at- 
tend thofe Diftempers. Vid. Mead of Poyfons, Effzy 5. pag. 1610 
But indeed, whether the Caufe be chis, or poifonous, malignane 
Exhalations, as others think, che Winds are however very Salu- 
tiferous in fuch Cafes, in cooling ahe Air, and difperfing and 
driving away the moift, or peftiferous Vapours. 

(3) Fuly 8. 1707, (called for fome time after the Hot-Tuefday,) 
was fo exceffively hot and fuffocating, by reafon ther was no 
Wind ftirring, thar divers Perfons died, or were in great dan~ 
ger of Death, in their Harveft- work. Particularly one who had 
formerly been my Servant, a healthy, lufty, young Man, was 
killed by the Heat : And feveral Horfes on the Road, dropped 
down and died, the fame Day. 

In the foregoing Notes, having taken notice. of fome things 
relating to Heat, although it be fomewhat out of the way, I hope 
the Reader will excufe me if J entercain him with fome Obfer- 
vations I made about the Heat of the Air under the Line, com- 
pared with the Heat of our Bodies. 7. Patrick, who, as he -is 
very accurate in making Barometrical and Thermomerrical In- 


- ftruments, had the Curiofity for the nicer adjufting his Thermo- 


meters, to fend two abroad under the care of two very fenfible 
ingenious Men; one co the northern Lat of 81; the other to 
the parts under the Aquinofttial: In thefe swo: different Cli- 
maces, the Places were marked where the Spirits ftood at the 
fevereft Cold, and greateft Heat. And according to thefe Ob- 
fervations he graduates his Thermometers. Wich his Standard, 
I compared my ftandard Thermometer, from all che degrees of 
Cold, I could make with Sal Armoniack, &c. to the greateft 
degrees of Heat, our Thermometers would reach to. And with 
the fame Thermometer (of mine) I experimented the greateft 
Heat of my Body, in Fuly 1709. Firft im an hoc Day withouc — 
exercife, by putting the Ball of my Thermometer under my Arm- 
pits, and other hotteft Parcs of my Body. By which means the 
Spirits were saifed 284 Temhs of an Inch above rhe: Ball, - pe 
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pleafant Habitation, which would otherwife be 
{carce habitable. | 

To thefeI might add many other great Con 
veniencies of the Winds in various Engines, and 
various Bufineffes. I myght particularly infift 
upon its great Ufe to tranfport Men to the far- 
theft diftant Regions of the World, and I might 


particularly fpeak of the general and coafting 


Trade-Winds, the Sea, and the Land-Breezes;, (4) 
the, one ferving to carry the Mariner in long Voy- 
ages from Eaft to Weft ; the other ferving to waft 


him 








that, in a much hotter Day, and indeed nearly as horas any 
Day with us,. and after [had heated my felf wich ftrong Exer- 
cife roo, as much as I could well bear, F again tried the fame 
Experiment, buc could not get the Spirits above 288 Tenths ; 
which ¥ choughe an inconfiderable Difference, for fo feemingly 
a very different Heat of my Body. But from fome Experiments ' 
I have made (although I have unfortunately forgotten ic) im ve 
cold Weather, I imagine the Heat of an healthy Body to be al- ~ 
ways much the fame in the warmeft Parts thereof, both in Sum- 
mer and Winter. Now between chofe very degrees of 284 and 
248, the point of the equatorial Heat fallech. From which Ob 
fervation it appears, that there ts pretty nearly an equal Contem- 
ramenc of che Warmth of our Bodies, to chat of che horteft 
are of the Atmofphere inhabited by us. 

If the proportion of the degrees of Heat be defired from the 
Freezing-point, co che Winter, Spring, and Summer Air, the 
Heat of Man’s Body, of heated Water, melted Metals. and fo to 
actual Fire ; am account may be met with of it, by my moft in- 

enious Friend, the great Sir [aac Newton, in Phil. Tranfad, 
r. 270. | 

(4) Sea-Breezes commonly rife in the Morning about Nine « 
Clock.—— They firft approach the Shore fogently, as if they were 
afraid to come near it, ——It comes in a fine, fall, black Curle 
upon the Water, whereas all the Sea between it, and the Shore 
(not yet reached by it) is as finooth and even as Glafs in comparifon. 
Jn balf an Hour’s time after it bis reach'd the Shore, it fans pret- 
By briskly, and fo increafeth gradually sill Twelve a Eleck , then it 
is commonly frongeft, and lafts fo till Two or Three a very brisk 
Gale.—— After Three it begins t0 die away again, and graduaby 
| | | , | withdraws 
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him to particular Places; the one ferving to car- 
ry him into his Harbour, the othér to bring him 
out. But I -fhould go too far to take notice of all 
Particulars (5). Leaving, therefore, the Winds, I 
proceed in the next place to the Clouds and Rain. 








withdraws its force till allis fpent-; and about Five a ‘Cloth —— it 
ts lulled afleep, and comes no more till next Morning, 

And as the Sea-Breezes do blow in the Day, and reft in the 
Night ; fo on the contrary (the Land-Breezes | blew in the Night, 
and reft in the Day, alternately (ucceeding each other. ——Théy 
Spring up between Six and Twelve at Night, and laft till Six, 
Eight, or Ten in the Morning. Dampier’s Difc. of Winds, ch. 4. 

($) One thing more I believe fome of my Friends will expect 

om me is, thac I fhew she refult ot comparing my own Obfer- 
vations of the Winds, wich others they know I have from Ire- 
land, Switzerland, Italy, France, and fome of our Parts of Eng» 
Jand. But the Obfervations being fome of them but of one Year, 
and moft of che reft of but a few Years, I have noc been able ro 
determine any great Matters. The chief of what I have obferved 
is, that che Winds in all chefe places feldom agree, buc when 
they moft certainly do fo, ic is comimonly when the Winds are 
flrong, and of long continuance in che fame Quartet : And more 
Tthink in the Northerly and Eafterly, chan ocher Points. Alfo 
a ftrong Wind in one place, is oftentimes a weak one in another 
place, or moderate, according as places have been nearer, or 
faccher diftant. Vid. Phil. Tranfadt. Nr. 297, & 321. But. co 
give a good and colerable Account of this, or any other of ‘the 
Weather, it is neceflary to have good Hiftories thereof from 
all Parts : which, as yet we have buc few of, and they impertect, 
for waac of longer and fufficient Ob{crvations. 


C2 CHAP. 
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CHAP. Il. 
Of the Clouds and Rain. 


‘la Clouds and Rain (1) we fhall find to be no 
lefs ufeful Meteors than the laft mentioned ; 
as is manifeft in the refrefhing pleafant Shades 
which the Clouds afford, and the fereile Dews and 
Showers which they pour down on the Trees and 


Plants, 





(ements cave ta hg AR STO ISP PEI TET EERE 


(1) Clouds and Rain are made of Vapours raifed from Water, 
or Moiiture only. So that I utterly exclude the Notion of Dry, 
Terrene Exhalations, or Fumes, talked much of by moft Philofo- 
phers; Fumes being really no other than che humid Parts of 
Bodies refpectively Dry. 

Thefe Vapours are demonftratively no other than fmall Bub- 
bles, or Veficule detatched from ae Waters, by the power of 
the Solar, or Subrerraneous Heat, or both. Of which fee Chap. 
5. following Note 2. And being lighter chan the Atmofphere, 
are buoyed up thereby, until they become of an equal Weight 
therewith, in fome of its Regions, aloft in the Air, or nearer 
the Earth ; in which thofe Vapours are formed into Clouds, Rain, 
Snow, Hail, Lightning, Dew, Mifts, and other Meteors. _ 

In which work the grand Agent is Cold ; which commonly, 
if not always, occupies che fuperior Regions of the Air; as is 
manifett from thofe Mounrains which exalt their lofty Tops into 
the upper and middle Regions, and are always covered with 
Snow and Ice, 

This Cold, if ic approaches near the Earth, prefently precipt- 
tates the Vapours either in Dews <: or if the Vapours more copt- 
oufly afcend, and foon meet the Cold, they are chen condenfed 
snto Mifling, or elfe into Showers of fmall Rain, falling in nu- 
merous, thick, fmall Drops : But if thofe Vapours are not only 
copious, but alfo as heavy as our lower Air it felt, (by means 
their Bladders are thick, and fuller of Water ) im this cafe they 
become vifible, fwim buta little Height above the Earth, and 
make what we call a Mfift or Fog. But if they are a Degree ligh- 
ter, fo as to mount higher, bur not any great Height, as alfo meet 
not wich Cold enough ro condenfe them, nor Wind to diffipace 
them, chey.chen form an heavy, thick, dark Sky, lafting otcen- 


times 
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Chap. Ill. Of the Clouds and Reins or 
Plants, which would languifh and die with perpe- 


tyal Drought, but are hereby made Verdant and 


Flourifhing, Gay and Ornamental; fo that - 
toe 








ximes for feveral Weeks without eicher Sun or Rain. And in 
his cafe, I have fcarce ever known it co rain, cill ie hath been 
firft Fair, and then Foul. And Mr. Clarke, (an ingenious Clergy- 
man of Norfolk, who in his Life-cime, long betore’ me, took 
Notice of it, and kepe a Regifter of the Weather tor thirty Years, 
which his learned Grandfon, Dr. Samuel Clarke put into my 


‘Hands, he, I fay,) faich, he fcarce ever obferved the Rule to fail 


in all thac time ; only he adds, If the Wind be in fome of the 
fafterly Points. But Lhave obferved the fame to happen be the 
‘Wind where ic will. And from what hath been faid, che cafe 
is eafily accounted for, viz. whilft the Vapours remain in the 


fame State, che Weather doth fo too, And fuch Weather is gee — 


nerally actended wich moderate Warmth, little or no Wind to 
difturts the Vapours, and an heavy Acmofphere to fuppore chem, 
the Barometer being commonly high then. But when the Cold 
approacheth, and by core drives.che Vapours into Clouds 
or Drops, then is way made for the Sun-beams, till che fame 
Vapours, being by further Condenfation, formed into Rain, falf 
down in Drops, 


“The Cold’s approaching the Vapours, and confequently the 


- Alteration of fueh dark Weather I have before-hand perceived, 


by fome few {mall Drops of Rain, Hail, or Snow, now and ther 
falling, before any Alceration hath been in the Weather , which 
I take to be from the Cold meeting fome of the ftraggling Va- 
pours, or the uppermoft of them, and condenfing them into 
Drops, before it arrives unto, and exerts it felf upon che main 


- Body of Vapeurs below. 


I have more largely than ordinary infifted upon this pare of 
the Weather, partly, as being fomewhat out of the way ; bue 
chiefly, becanfe it gives light to many other Phenomena of the 
Weather. Particularly we may hence difcover the Original of 
Clouds, Rain, Hail, and Snow; that chey are Vapours carried 
alofc by che Gravity of the Air, which meeting together fo as 
to make a Fog above, they chereby form a Cloud : If the Cold 
condenfeth shem into drops, they then fall in Rain, if the Cold 
be nor intenfe enough to Freeze them: But if che Cold freezeth 


them in the Clouds, or in their fall through the Air, they chen 


become Hail, or Snow. . 

_ As co Lightening, and other enkindled Vapours, I need fay 

Jictle im this place, and ‘fhall therefore only obferve, that they 
8s ome 


ee ee 
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the Pfalmift faith, Pfal. 65. 12,13.) The little Hills 
rejoice on every fide, and the Valleys fhout for joy, they 
alfo fog, | 
; And, 





owe alfo their rife to Vapours; but fuch Vapours as are de- 
tached from mineral Juyces, or ac leaft chac are mingled with 
them. | | | 

Another Phenomenon refolvable from what hath been faid is, 
why a cold, isalways a wet Summer, viz. becavfe the Vapours 
rifing plencifully chen, are by the Cold foon colleGed into Rainy. 
A remarkable Inftance of this we had in che Summer of 1768, 
pare of which, efpecially abouc the Solflice, was much colder 
than ufually.. On Fune 12. it was fo cold, thac my Thermo- 
meter was near the poine of WYoar-Froft, and in fome places I 

ieard chere was an Hoar Froft; and during all che cool Weather 
of thar Month, we had frequent, and large Rains, fo thar che 
whole Monch’s Rain amounted to above two Inches depth, which 
is a large quantity for Upminfter, even in the wetteft Months, | 
And not only wich us ac Upminfter, but ia ocker places, particu. 
Jarly at Zurich in Switzerland, they feem to have had as unfea- 
fonable Cold and Wet, as we. Fult bic menfis —— preter modum 
humidus, ¢y magno quidem Vezetabilibus bominibufque damno. Mul- 
tum computruit Fenum, &c. complains the induftrious and lear- 
ned Dr. F. F. Scheuchzey. Of which, and other Particulars f 
have given a larger Account in Philof. Tranf. Nr. 321. 

In which Trazfaction I have obferved farther, chat aboue the 
Equinoxes we (at Upminfler at leaft) have oftentimes more Rain, 
than ac other Seafons. The reafon of which is manifeft from 
what hath been faid, viz. in Spring, when the Earth and Waters 
are loofed from the brumal Conftipations, the Vapours arife in 
great plency: And che like they do in Autuma, when the Sum- 
‘mer Heats, chat both diffipaced them, and warmed the fuperior 
Regions, are abated ; and chen the Cold of the fuperior Regions 
miceting them, condehfech them into Showers, more plentiful 
thao ac ocher Seafons, when either the Vapours are fewer, or the 
Cold that is to condenfe chem islefs,. | 
. _- The manner how Vapours are precipitated by the Cold, or re- 
duced into Drops, I conceive to be thus: Vapours being, as I 
aid, no other than inflared Veficula of Water; when they meet 
with a colder Air, chan what is contained in them, the con- 
tained Air is reduced into a leffer Space, and the watery Shell 
or Cafe rendered thicker by that means, fo as to become heavier 
than the Air, by which they are buoyed up, and confequently 


muft needs fall down. : 
ppaece ae Cone As. 
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And, if to thefe Ufes, we fhould add the Ori- 
gine of Fountains and Rivers, to Vapours and the 


Rains, 





As to the Rain of different places, I have in fome of our 
Tranfactions affigned the Quantities, particularly in the laft cited 
Tran{zdtion, 1 have affigned thefe, viz. the depth of the Rain 
one Year wich another, in Englifhb Meafure, if it was co ftagnace 
on the Earth, would amount unto, at Yewnley in Lancafhire 42 
+ Inches ; at Upminfler in Effex 19 + Inches; at Zurich in Swit- 
zerland 32 + Inches; at Pifa in Italy 43 4 Inches ; at Paris in 
France 19 Inches ¢ and at Lifle in Flanders 24 Inches. 

It would be endlefs to reckon up the Bleedy and other prodigi- 
ow Rains, caken notice of by Hiftorians, and other Authors, as 
przternatural and ominous Accidents ; but, if.ftrictly pried into, 
will be found owing to natural Caufes. Of which, for the Rea- 
der’s Satisfaction, 1 will give an inftance or two. A bloody Raia 
was imdgined to have fallen in France, which put the Country 
People into fo great a fright, that they lefc their Work in che 
Fields, and in great hafte flew co che neighbouring Houfes. 

Peivefc net in ie Neighbourhood) ftrié&ly enquiring into the 
Caufe, found ir to be only red Drops eoming from a fore of 
Burter-fly, chat flew abouc in great Numbers at chat time, as he 
concluded from feeing fuch red Drops come from them ; and 
becaufe thefe Drops were laid, Non fupra adificia, non in devexis 
lapidum fuperficiebus, uti debuerat contingere, fi ecalo fanguine 
pluiffet ; fed in fubcavis potits, ac in foraminibus. —— Acceffit, quod 
parietes iis tingebantur, non qui in mediis oppidis, fed qui agrorum 
vicini erant, weque fecundum partes elatiores, fed ad mediocrem for 
Jun altitudinem, quantam volitare Papiliones folent, Gaffend. in 
Vit, Peiresk, L. 2. p. 156. : 

So Dr. Merret faith alfo, Vluvia Sanguinis quam certiffime 
conftat effe tantum Infectorum excrementa : Pluvia Tritict quam 
nibjl alind effe quam Medere baccifera grana a Sturnis deveratea 
gucretague comparanti liquidiffime patet. Pinax rerum, Cyc. page 
220. 

The curious Werm tells of the raining of Brimftone, An. 1646, 
Maii 16. Hic Hafnie cum ingenti pluvia tota urbs, omnefque ita 
inundarentur plates, ut greffus hominum impediret, Sulpbureoque 
odore aevem inficeret, dilapfis aliquantulum aquis, quibufdam in locig 
colligere licuit Sulphureum pulverem, cujus portionem fervo, celore, 


spi} & aliis verum Sulphur ferentem, Mul, Worm. Ly 3. ¢, 
us. Sect, 1, 


' 


Together with the Rain we might take Notice of other Me- 
_ feors, particularly Snow; which alchough an irkfom Gueft, yer 
~— frarh iss grea Utes, if all be crue, chat the famous 7. sai 
| eG | fick 


ra 
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Rains, as fome of the moft eminent modern Phi- 
| : | lofophers 








7 


faich of ic, who wrote a Book de Nivis ufu Medice In which 


he fhews, of what great ufe Snow is in fructifying the Earth, 


preferving from the Plague, curing Feavers, Cholicks, Head- 
achs. Tooth-ach, Sore-eyes, Pleurifies, (for which Ufe,. he faich 
his Country-wemen of Denmark keep Snow-water gathered in 


-M.srch,) alfo in prolonging Life, (cf which he inftanceth in the 


_ Abpine Inhabicanes, that live to a great Age,) and preferving 


dead Bodies; inftances of which he gives in Perfons buried un- 
der the Snow in paffing the Alpes, which are found uncorrupted 
in the Summer, when the Snow is melted, which fad Spectacle 
he himfelf was an Eye wirnefs of. And at Spitzberge in Green- 
Jand, dea@ Bodies remain entire and uncorrupted for thirty 
Years. And lafily, concerning fuch as are fo preferved when 
flain, he faith chey remain in the fame Pofture and Figure.- Of 
which he gives this odd Example, Vifum id extra Urbem noftram 
[Hatniam ] qeum, 11, Feb. 1659. oppugnafttes hoftes repellerentur, 
magnaque Rrage occumberent ; aliienim rigidi iratum vultum often- 
desant, alii oculos elates, alii ore diducto ringentes, alii bracbiis 
extenfis gladium mingri, alii alio fitu proftrati jacebant. Barthol. 
de ufu Niv. c. 12. ) | 

Such an example is faid to have happened fome Years ago 
at Paris, in digging in a Cellar for fuppofed hidden Treafure ; 
in which after digging fome Hours, the Maid going to call her 
Mafter, found them all 1a their digging Poftures, but dead. This 


‘being noifed abroad, brought in, not only the People, but Ma- _ 


&itrates alfo, who found them accordingly ; Ille qui ligone ter- 
ram effoderat, Uy focius qui pala effoffam terram removerat, ambe 
pedibus flabant quafi fuo quifque operi affixus incubuiffet ; uxer 
wnius quafe ab opere defeffa in feamne, follicito quodam vultu, fede- 


at, inclinato in palmam manis genibus innitentis capite ; puerulus 


"daxatis braccis in margine excavata fovee defixis in terram eculig 


/ 


alvum exonerabat ; omnes in neturali fitu, carnee tanquam  ftatue 
rigidi, apertis oculis ¢y vultu vitam quafi refpirante, exanimes fta- 


ant. Dr. Bern. Connor, Differt, Med. Phyf. p. 15. : 


The Dottor attributes all this to Cold ; but I fcarce think there 
could be Cold enough to do all this at Paris, and in a Cellar 


too, But his following Stories are not improbable, of Men and 


Catrle killed. with Cold, chat remain in the very fame Poftare 
in which they died; of which he gives chis Inftance from a 


Spanify Captain, that happened ewo Years before, of a Soldier 


that happeued untuckily co ftraggle from his Company that were 
forraging, and was killed with the Cold, but was ne to 
: . ae have 


a 
: : wt - : a : ° 


lofophers (2) have done, we fhould have a fuffict- 
ent farther Inftance of the great Ufe and Benefit of 
that Meteor. : | 
And now, if we refleét upon this neceffary Ap- 
_pendage of the Terraqueous Globe, the Atmofpbere ; 
and confider the abfolute Neceffity thereof to ma- 
ny Ufes of our. Globe, and its great Convenience 
to the whole: And in.a Word, that it an{wereth 


all the Ends and Purpofes that we can fuppofe there 


can be for fach an Appendage: Who can but own 
this to be the Contrivance, the Work of the great 
Creator? Who would ever fay or imagine fuch a 
Body, fo different from the Globe it ferves, could 
be made by Chance, of be adapted fo exactly to 


all thofe fore/mentioned grand Ends, by any other 


Ffficient, than by the Power and Wifdoimn of the 
infinite GOD! Who would not rather, from fo no- 
blea Work, readily acknowledge the Workman, 


(3) and as eafily conclude the Atmofphere to be 
 . ty made 


| | - 


have fallen into the Enemies Hands. But foon after their rerurn 
to their Quarters, they faw their Comrade recurning firing on 
Horfeback, and coming co congratulace him, found him dead, 
and that he had been brought chicher in the fame Pofture on 
Horfebaek, norwithftanding the jolcing of the Horfe, Ibid. p. 


18, — , 
(2) OF this Opinion was my late moft ingenious and learned 
Friend, Mr. Ray, whofe Reafons fee in his Phyfico Theolog. Dif- 
courfes, Difc. 2. p. 90, Ure. So alfo my no lefs learned and in- 
genious Friends Dr. Halley, and the late Dr. Hook, many: of 
the French Vertuofo’s alfo, and divers other very confiderable 
Men before chem, too many to be fpecified here. 
- (3) Am Polycletum quidem admirabimur propter partium Stae 


tua ———convenientiam ac prop 
non laudabimus,. (ed omni etiam arte privabimus, qua partinm 
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ortionem 2? Naturam autem non modo 


proportionem non folnm extrinfecus move. Statuariorum, fed in pros - 


fundo etiam fervavit ? - Nonne.¢ Polycletus.ipfe Natura eft imita- 
tor, in quibus faltem eam potuit: imitari ? Potuit autem in folis 
externis partibus, in quibus artem confideravit. With much more 
to the like purpofe. Galen. de Uf. Part. 1. Ue Ge Me a 

or, Be gee eres a te 


Vo: a 


made by GOD, as an Inftrument wrought by its 


Power, any Pneumatick Engine, to be contrived 
and made by Man! | 
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CHAP. Iv, 
Of Light. 


shee US much for the firft Thing miniftering to 
the ‘Terraqueous Globe, the Atmofphere, and 
its ‘Meteors ; -the next Appendage is Light. (1) 
Concerning which, I havein another part of this Sur- 
vey (2) fhewed, what admirable Contrivances the 
infinitely wife Creator hath for the affording this 
noble, glorious, and comfortable Benefit to other 
Globes, as well as ours, the provifion he hath made 


by Moons, as well as by the Sun, for the Commy- 
nication of it. 


And 


“ 


(1) Ic is not worth while to enumerate the Opinions of che 
‘Ariftotelians, Cartefians, aad others abouc the Nature of Light ; 
Ariftotle making it a Quality ; Cartes a Pulfion, or Motion of the’ 
Globules of the fecond Element. Vid. Cartes Princip. p. 3. § 
$$, dc. But with che Moderns, I cake Light to confift of mate- 
rial Parcicles, propagated from the Sun, and other luminous Bo- 
dies, not inftancaneoufly, but in time, according to the Notes fol- 
Jowing in this Chapter. But not to infift upon other Arguments 
for the Proof of it, our noble Founder hath proved the Materia. 
lity of Light and Heat, from attual Experiments on Silver, — 
Copper, Tin, Lead, Spelrer, Iron, Turenag, ahd other Bodies, ° 
expofed (both naked, and clofely fhut up) co the Fire: All | 
which were conftantly found to receive an Increment of Weight, 
1 with he could have met with a favourable Seafon, to have 
eried his Experiments with the Sun-beams as he intended, Vid, 
Boy! Exp. to make Fire and Flame ponderable. =’ 

_ (2) In my Survey of the Heavens, not yet Publithed, . 
| - - (3). Gen, 


‘manthip in every Creature. 
po a a 


s 
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And now let us briefly confider the great Ne- 
ceflity and Ufe thereof to all our Anjmal World. 


And this we fhall find to.be little lefs than the — 


very Life and Pleafure of all thofe Creatures. For: 
what Benefit would Life be of, what Pleafure, 


what Comfort would it be for. us to live im perpe- 


tual Darknefs >? How ceuld we provide our felves 
with Food and Neceflaries? How could we go a- - 
bout the leaft Bufinefs, correfpond with one ano- 
ther, or be of any Ufe in the World, or any Crea- 
tures be the fame to us, withopt Light, and thofe 


admirable Organs of the Body, which the great 


Creator hath adapted to the Perception of that great. 
Benefit ? . | 

~ But now by the help of this admirable, this firft- 
made, (2) becaufe moft neceflary, Creature of God, _ 
by this, I fay, all the Animal World is enabled to 
go here and there, as their occafions call ; they can 
tranfaét their Bufinefs by Day, and refrefh and re- 
cruit themfelves by Night, with Reft, and Sleep. 
They can with Admiration, and Pleafuyre, behold . 
the glorious Works of God; they can view the 
Glories of the Heavens, and fee the Beauties of the 
flowry Fields, the gay Attire of the feathered 
Tribe, the exquifite Garniture of many Qnadru- 
peds, Infeéts, and other Creatures ;-they can take 
in the delightfome Land{kips of divers Countries, 
and Places; they can with admiration fee the great 
Creator's wonderful Art and Contrivance in the 
Parts of Animals and Vegetables: And in a word, 
behold the Harmony of this lower World, and of 
the Globes above ; and furvey the exquifite Work- — 


4 


Se 
Fe; 





P GB Gen. 1,3. And God faid, Let there be Light, and there wag 
- Si 
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~ To all which I might add the Improvements, 
which the Sagacity of Men have made of this noble 
‘Creature of God, by the Refractions and RefleCtions 
of Glaffes. But it would be endlefs to enumerate 
all it’s particular Ufes and Bénefits to our World. | 

But before I leave this Point, there are two things 
concerning Light, which will deferve an efpecial 
remark; and that is it’s fwift and almoft inftanta- 
‘neous Motion ; and it’s vaft, Extenfion. 

1, Itis a very great Act of the Providence of 
God, that fo great a Benefit as Light is, is not. long 
in its paflage from place to place. For was the 
Motion thereof no {wifter than the Motion of the 
{wifteft Bodies on Earth, fuch as of a Bullet out of 
a great Gun, or even of a Sound (4) (which is the 
{wifteft Motion we have next Light) in this cafe 
Light would take up in it’s Progrefs from the Sun 
to us, above thirty-two Years, atthe rate of the 
inti and above feventeen: Years, at the rate of the 
fatter, SS | | 


The 








(4-) It may not be ungrateful to the Curious to take Notice of 
the Velocity of thefe two Things. a 
According to thc Obfervatious of Merfennus, a Bullet thot out 
of a great Gun, flics 92 Fathoms in a Second of Time, [Ba- 
lift —-_—— } which is equal to 589-4 Feet Englifh; and accor- 
ding to the Computation of Mr. Huygens, it would be 25 Years 
in paffing from the Earthco the Sun. Bur according to my own 
-Obfervations made with one of Her Majefties Sakers, and a very 
accurate Pendulum-Chronometer, a Bullet, ac ic’s firft difcharge, 
flies 510 Yards in five Half-feconds, which is a Mile in a lircle 
‘above 17 Half-feconds. Ard allowing the Sun’s Diftance, as in 
the next Note, a Buller would be 32-4 Years in flying with its 
utmoft Velocity co the Sun. ; | 

As to the Velocity of Sound, fee Book 4. Chap, 3. Note 28. accor- 
dinz co which rate there mentioned, a Sound would be near 
17 +. Years in flying as far as from the Earth tothe Sun. Confer 
here che Experimencs of the Acad. del €iment, pag. 140, os 
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The Inconveniencies of which would be, it’s 
Energy and Vigour would be greatly cooled and 
abated ; it’s Rays would be lef$ penetrant ; and 
Darknefs would with greater difficulty, and much ° 
fluggifhnefs, be diffipated, efpecially by the fainter 
Lights of our fublunary luminous Bodies. Bunt. 
paffing with fuch prodigious Velocity, with nearly 
the inftantaneous Swiftnefs of above two Hundred 
and fixty Thoufand Englifh Miles in one Second — 

of time, ($) or (which is the fame thing) being but 
about feven or eight Minutes of an Hour tn coming © 
from 








(5) Mr. Romer’s ingenious Hypcthefis about the Velocity of 
Light, hath been eftablifhed by the Royal Academy, and in the 
Obfervatory for eight Years, as our Phil. Tranfadt. Nr. 136. ob- 
ferve from the Fourn, des Scavans: our moft eminent Aftrenc- 

mers alfo in England admit ic: But Dr. Hook thinks with Mon- 
fieur Cartes, the Motion of Light inftantaneous. Hook Poff. 
oe pag. 77-.And this he endeavours to explain, pag. 130, 

Ce 


What Mr. Romer’s Hypothefis is, may be feen in the Pil. 
Tranfact. before-cited : As alfo in the before-mentioned Sir 
Ifaac Newton's Opticks : Light is propagated from luminous Bodies 
in time, and {pends about feven or eight Minutes of an Hour in 
paffing from the Sun to the Earth. This was firft obferved by 
Romer, and then by others, by means of the Eclipfes of the Satel- 
lites of Fupiter. For theje Eclipfes, when the Earth is between the 
San and Fupiter, bappen about feven or eight Minutes fooncr than 
. they ought to do by the Tables ; and when the Earth is beyond the 
©, they happen aboud feven or eight Minutes later than they ought 
to dos The reafon being, that the Light of the Satellites hath far- 
ther to go in the latter Cafe than in the former, by the Diameter 
of the Earth's Orbit. Newt. Opt. L. 2. Part 3. Prop. rt. 

Now, forafmuch as the Diftance between the G and @, is ace 
cording to fome 1ccoo Diameters of the Earth, according to o- 
thers 20000 ; but according to our moft ingenious Savilian Pro- 
feffor, Drs Halley, the middle becween them, 15000, which (ac- 
cording to Note 1. J. 2. ce 2.) makes 319032125 Miles ; theres 
fore at che Rate of 7 4 Minutes, or 450 Seconds ia paffing from 
the ©, Lighe will be found to fly 264516 Miles in one Second ; 
which is vaftly more than what Dr. Hook (no doubt by fome 
Miftake) hath it in his Pojth, Works before-cited, 
= is (6) Dr. 
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from the Sun to us, therefore with all fecurity and 
{peed, we receive the kindly Effects and Influences 
of that noble and ufeful Creature of God. 

3. Another thing of great confideration about 
Light is, it’s vaft Expanfion, it’s almoft incompre- 
henfible, and inconceivable Extenfion, which as a 
Tate ingenious Author (6) faith, “Is as boundlefs 
“ and unlimited as the Univerfe it felf, or the Ex- 
“< panfum of all material Beings: The vaftnefs of 
“ which is fo great, that it exceeds the comprehen- 
“‘ fions of Man’s underftanding. Infomuch that 
“very many have afferted it abfolutely Infinite, 
“and without any Limitsor Bound. — : 

And that this noble Creature of God is of this 
_ extent, (7) is manifeft from our feeing fome of the 
fartheft diftant Objedts, the heavenly Bodies, fome 
with our naked Eye, fome with the help of optical 

Inftruments, 





6) Dr. Hook Poft. Works. Leé&. of Light. pag. 76. 

e ) For the proof of this vaft extent of Light, I fhall take the 
Computation of che fame grat Man, pag. 77. If, faith he, we 
confider firft the vaft Diftance betweenus and the Sun, which fiom 
the beft and lateft Obfervations in Aftronomy, is judged to be about 
10000 Diameters of the Earth, each of which is about 7925 Enge 
lifh Miles ; therefore, the Sun’s diftance is 79250000 Miles; and 
if we confider that according to the Obfervation, which 1 publifhed 
to prove the Motion of the Earth, [which were Obfervations of- 
the Parallax of fome of the fixe Stars in the Head of Draco, 
made in 1669,) the whole Diameter of this Orb, viz. 20000 made 
the Subtenfe but of one Minute to one of the fixt Stars, which 
cannot therefore be lefs diftant than 3438 Diameters of this Great. 
Orb, and confequently 6876c000 Diameters of the Earth: And if 
this Star be one of the nezveft, and that the Stars that are of one 
Degree leffer in Magnitude (I mean not of the Second Magnitude 
becaufe there may be many Degrees between the Firft and Second 5 
be as much farther; and another fort yet fmaller be three times as 
far, and a fourth, four times as far, and fo onward, poffibly to 
fome 100 Degrees of Magnitude, {uch as may be difcovered by longer 
and longer Telefcopes, that they may be \00 times as far; then 
certainly this material Expanfum, a part of which we are, muft be 


—_ 
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. Inftruments, and others in all probability farther 


and farther, with better and better Inftruments ; 
And had we Inftruments of Power, equivalent to 
the extent of Light, the luminous Bodies of the ut- 
moft parts of the Univerfe, would for the fame 
Reafon be vifible too. | - 
Now as Light is of greateft Ufe to empower us to 

fee Objects at all, fo the Extenfion thereof is no lef 
ufetul to enable us to. fee Obfeés afar off. By 
which means we are afforded a Ken of thofe many 

lorious Works of the infinite Creator, vifible in the 
fiavcne and can improve them to fome of the 
nobleft Sciences, and moft excellent Ufes of our 
own Globe. | 





CHAP. V. 
Of ‘Gravity. 


HE laft thing fubfervient to our Globe, that I 
fhall take notice of, is Gravity (1), or that 
Tendency which Bodies have to the Center of the 
Earth. _ If 





fo great, that "twill infinitely exceed our fkallow Conception to ima- 
gine, Now, by what. I laft mentioned, it is evident, that Light 
extends it felf to the utmoft imaginable Parts, and by the help of 
Felefcopes, we collect the Rays, and make them fenfible to the Eye, 
which are emitted. from fome of the almoft inconceivably remote Ob- 
yecis, &e. —— Nor is it only the great Body of the Sun, or the vaft - 
Bodies of the frxt Stars, that are thus able to difperfe their Light 
through the vaft Expan{um of the Univerfe ; but the {mallet Spark 
of a lucid Body muft do the very Jame thing, e'ven the fmalleft Glo- 

bule, firuck from a Steel by a Flint, &c. : n 
(1) According to the principles of. the Newtonian (the moft 
rational of any) Philofophy, the caufe of Gravity, is thac univer- 
fal Law of Matter, imprinted on it at it’s Creation by che infi- 
nite Creator, namely Attradtion: Which is congenial with ail 
| See eS oe ee Mages the 


\ 


fhall fhew of what abfolute Neceflity, and whata 
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If by the lind Reception of this, I have encou- 
ragement to publifh my Surucy of the Heavens, I 


noble 








the Marter in the Univerfe ; to Bodies Simple and Compound, 


Solid and Fluid, ia the Heavens, and the Earth; to the largeft - 


Globes, and even to che minuteft, component Particles of Bodies. 
Thefe all attra one another in proportion to the quantity of 
their Matter, aod to che (quare of their Diftances. Which At. 


traction, or Tendency (particularly of che leffer Bodies to that 


frearer, and moft prevalent Atcracter the Earth) is called their 
Gravity. : ; ° 
This Atcraftion, or Gravity, as its Force is in a certain pro- 


portion, fo makes che defcent of Bodies to be at a certain rate. — 


And was it not for the Refiftance of the Medium, all Bodies 


would defcend co the Earth atthe fame rate ; the lighteft down | 


in which the lighreft Feacher, Duft, gc. and a piece of Lead, 


as {wiftly as che heaviett Mineral: As is manifeft in che Air-pump, — 


drop down feemingly in the fame time, frcm the top co che bo : 


tom of a tall exhaufted Receiver. 


The rate of the defcent of heavy Bodies, according to Gale . 


leo, Mr. Haygens, and Dr. Haley (after them) is 16 Feet t Inch 


in one Second of time, and in more Seconds, as the Squares of 


thofe times. Buc in fome accurate Experi'ments made in Su 
Paul’s Dome, June 9. 1710, at the Heighe of 220 Feet, the De- 
{cent was {carcely 14 Feec in the firft Second. . The Experiments 
were made in the prefence of fome very confiderable Members 
of the Koyal Society, by Mr. Hawksbee their Operator, with 
glafs hollow Balls, fome empty, fome filled with Quick-filver, 


che Barrumeter at 29,7, the Thermometer 60 Degrees above - 


Freezing. The weight of the Balls, their Diameters, aad time 
of the Defcencs is in this Tabie. 


eo eS RACED 
Bal's filed with 9. Empty Balls. | 


Weizney Diameters} Time. }|Weight.) Diameter.» Time. 
ins. {Tench Inch.j+. Seconds. Grains, Jnch.;Tenth.|* 
8 8 510 | § i 

| 8 lefs 642 15 f 2 16 
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8 8 399 fs Jor 16 
ae 8 more 51§ | § pearly 165 
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" noble Contrivance. this, is of keeping the-feveral 


a 
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" Globes of the .Univerfe from fhatterihg: to pieces,. 


as they evideritly muft do iri-a little time-by their, 


 fwift Rotation ‘round their own Axes: (2). ‘, The. 


F 
° 
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i 
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. Terraqueots Globe — , which. circum. 
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t The reafon why the heavy, full Balls fell in half the'time of 


_ the hollow ones, was the Refiftance of che Air.'. Which Res, 


: fiftance is very ingenioufly and ‘accurately affigned by Dri. Wallis, 
. iPhilof. Tranf. .N. 186. And the cgufe af che Refiftance of all 


Fluids; (as. Sir Ifaac Newton Opt. g 20+) *is partly from the. 


' FriGion of the parts of the Fluid, partly from the Inertia thereof 
The Refiftance‘a {pherical Body meets wich from Fridtion, is as 
— Gberighe Angle unger the Diameter, and the Velocity.of, che 


moving Body : And the Refiftance froth the Vis Inertia, is as the 


: Square of thar Produé&t.:. © - 


Fora farther account of the Properties: and Proportions, drce 


et Gravity in che fall or projection of Bodies, 1 fhall refer to: 


the lager Accounts of Gallileus, Torricellius, Huygens, Sir Yaak 


Newtea, &c. or co the. fhorter Accounts of Dr. Halley, io Philof. 
Tranf abridged by Mr. Lawthorp; Vol..L ps §6t. or of Dr. 
Clarke in his Noves on Robault. Phyf. p. 2. c. 28. §. 13, 166 
And for the Refiftance of Fluids, I refer to Dr. Wallis befores 
cited, and che. Ag..Erudit Lipf..May 1693. where there -is 4 
Way to find the Force of Mediums upon Bodies of differertt Fi- 


- (2) That the heavenly Bodies move round their own Axes is, 
all doubt, manifeft to our Eye, in. fome of them, from- 

the Spots vifible on them. ‘The Spors.on the Sun - (éafily. vifible 
with an ordinary Glafs) do manifeft him to, revolve round. his: 
own Axis jo about 254 Days.” The Spots on: ¥ and ¢@ - prove. 
fe two Planers to revolve alfo from Eaft to Weft, as Dr. Hoek 
Gifcovéred in. 1664, and 1665. And 9 alfo (although near the 
g Rays of che Sun) hath, from fome Spots,.been difcoves 
fed, by Mr. Caftini,: ia 1666, and 1667, to have a.manifeft, 


Rotation, V. Lowth. Abridg: Vol. I. p. 382;.and 423, 42%. 


And fuck uniformicy hatch God. obferved in che Works of Nature, j 
that what is obfervable.in one, is generally co.be. found -in--all. 

hers of the fame kind. . So that fince ‘sis manifeft the Sun. 
and three of his Planees whirl round, i¢ is very reafonable to.” 
bape all the reft do fo too, yea, every Globe of the Uni- 


6 — (rhe 
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volves at the rate of above:ro0oo Miles an Hour (3), 
would by the centrifugal force of that Motion, be 
foon -diflipated, and fpirtled into the circumambi- 
ent Space, was it not kept together by this noble 
- -Contrivance of the Creator, this natural inherent 
Power ; namely, the power of Attraction, or 
Gravity. 3 | : 

And as by this Power our Globe is defended a- | 
gainft Difipation, fo all its Parts are kept in their 
proper place and order. All material things do na- . 
turally gravitate thereto, and unite themfelves there- 
with, and fo preferve its Bulk intire (4). And the 

‘fleeting Waters, the moft unruly of all its Parts, . 
do by this means keep their conftant xquipoife in 
the Globe (5) and remain in tbat place which, the 
 Pfalmift faith, God bad founded for them, a sas | a 
| | - ba 





(3) The Earth’s Cizcumference being 24930 Miles, (according - 
vo Book. FI. Chap. 2. Note 1.) it we divide thac inco 24 Hours, - 
_ ’ we thall find che Motion of the Earth to be nearly 1039 Miles ia 

an Hour. Which, by the bye, is afar more reafonsble and lefs 
rapid Rate, than that of the Sun would be, if we fuppofe che 
Earth to ftand ftill, and the Sun to move round the Earth. _Fot 
according the Proportions in Note 5, of che preceding Chapter, 
the Circumference of che *agnus Orbis is 748201929 Englifp 
Miles, which divided by 24 Hours, gives 31175080 Miles in aa 
Hour. But what is this co che Rapidity of che fixe Scars, if we 
fuppofe them, nor che Earth, co move ? Which is a good Argu- 
mene for che Earcth’s Motioa. | 

(4) Nihil majus, quam quod ita ftabilis eff Mundus, atque ita 
coheret.ad permanendum, ub nibil ne excogitari quidem poffit aptinse 
Omaes enim partes ejus undique medium locim capeffentes, nituntur | 
aqualiter : maximé ausem corpora inter fe jundhe permanent, cum | 
quedam quafi vinculo circumdata colligantur : quod facit ea nabutt, | 
gua per omnem mundum omnia mente, dy ratione conficiens, funde ° 

_ bur, he medium. sapit, ¢y convertit extrema, Cicer. de Nat» 
Deor. |. ‘2. . 

(s) Eadem ratione Adare, cum fupra terram fit, medium tames 
terra locum expetens, conglobatur undique aqualitér, neque redandeb 
unquam, neque effunditur. Id paulo poft. 

| (6) That 
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bad fet, which they might not pafs ; that they turn not 
again to cover the’ Earth, Pfal. 104. 8, 9. So, thaé 
even in 4 natoral way, by virtue of this excellent 


Contrivance of the Créator, the obfervation of the 
Pfalmift is perpetually fulfilled, Pfal. 89. 9. Thou. 
tule the raging of the Sea; when the Waves thereof 
arife, thou frlleff them. : eae 


2 


To thefe, and an Hundred otlier ufes' of Gravity 


that I might have named, I fhall only juft mention 
another thing owing to it, and that is Leoity (6),. 
that whereby, what we call light Bodies, {wim ; 

a thing no lefs-ufetul to the World than its oppofite, — 
Gravity, is in many refpects, to divers Tribes of 


Animals, but particularly ferviceable to the raifing 
up of Vaponrs (7), and to their convéyanice about 
the World. om a Hg i | 


. 








(6) That there is no fuch thing as pofittve Levity, -but that Le- 
vity is only a leffer Gravity, is abundantly manitefted by the 
acute, Seige Alph. Borelli de Mot. Nat. a Grav. pends cap. 4. See 


alfothe Annorations of the learned and ingenious Dr. Clark on _ 


Robaulti Phsf, p. 1. c. 16. Not. 3. Alfo the Exper. of the Arad. 
del Cimento. p.. 118, &e. Dr. Watllis’s Difc. of Gravity and Gra- 
vitation before the Royal Society, Nov. 12. 1674. pe 28, (rc. 

(7) I have before in Note 1. Chap. 3. fhewn what Vapouts 
are, and how they are’ raifed. That which I fhall here note is 
their Quantity. Concerning which the betore-commended, Dr. 
Halley hath given us fome curious Expériments in our PAtl. 
Tranfaét. which may be met with togethér in Mrs Lowthorp’s 
Abridg. Vol. II. pag. 108, and 126, Mr. Sedilcau alfo at Paris 
obferved ir for mear three Years. By all their Obfervations ic 
appears, tHac in che Winter Monttis the Evaporations are leaft,. 
and gteateft in Summer, and moft of all in windy Weather. 


* And by AMonfieur Sedilean’s Obfervations it appears, chat what is 


raifed in Vapours, exceeds that which falleth in Rain. In the 
Seven laft Months of the Year 1688, the Evapcrations amounted 
to 22 Inches ¢ Lines; bur che Rain only co 11 Inches 6 j. Lines : 
In 1689, che Evaporacions wefe 32 Inches fo } Lines ; but the 
Rain 18 Inches 1 Line: In 1690, the Evaporations 30 Inches . 
ii Lines ; the Rain 21 Inches { of a Line, Vid. Mem. de Math. 


Phyf; Anne 1692. pag. 25. - 1S a 
é —_ : Dz if 


And 
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And now from this tranfient View of no other 
than the Out-works, than the bare Appendages of 
the Terraqueous Globe, we have fo manifeft a Sam- 
ple of the Wifdom, Power, and Goodnefs of the 
infinite Creator, that it is eafy to imagine the whole 
Fabrick is of a piece, the Work of at leaft a fkilful 
Artift. A Man that fhould meet with a Palace (8), 
befet with pleafant Gardens, adorned with ftately 
_ Avenues, furnifhed with well-contrived ApuzduGs; 
Cafcades, and all other Appendages, conducing to 
Convenience or Pleafure, would eafily imagine, 
that proportionable Architecture, and Magnificence 
were within : But we fhould conclude the Man was 
out of his Wits, that fhould affert and plead that 
all was the Work of Chance, or other than of fome 
wife and fkilful Hand. And fo when we furvey 
the bare Out-works of this our Globe, when we fee 
fo vaft a Body, accouter’d with fo noble a Furni- 
‘ture of Air, Light, and Gravity; with every thing, 
in fhort, that is neceffary to the Prefervation and 
Security of the Globe it felf, or that ¢onduceth to 
the Life, Health, and Happinefs, to the Propagati- 
. on, and Increafe of all the prodigious variety of 
Creatures the Globe is ftocked with; when we fee 

' nothing wanting, nothing redundant, or frivolous, 
nothing botching, or ill-made, but that every thing, 

7 even 








If ic be demanded, what becomes of the overplys of Exhalati- - 
_ ons that defcend nor in Rain? I anfwer , They are partly tum. . 
bled down aad fpent by the Winds, and partly defcend in Dews, _ 
which amount to a greater quantity than is commonly imagined, 
Dr. Hallev found the defcent of Vapours in Dews fo prodigious . 
at St. Helena, that he makes no doubt to attribute’ the origine . 
of Fountains thereto. And I my felf have feen large thick _ 
_ Clouds hanging without any Motion in che Air, in two or three 
Hours time melted down by Degrees, by the cold of che Even- . 
ing, that not any the leaft remains have been of them left... 
(8) See Book IE. Chap,'3, Note 3 , | 
_ (1) Lice 
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evenin the very Appendages alone, do exaétly an- 
{wer all their Ends, and Occafions: What elfe can 
be concluded, but that all was made with manifeft 
Defign, and that all the whole Struéture is the Work 
of fome intelligent Being ; fome Artift, of Power 
and Skill equivalent to fuch a Work? 








: B O OK I. 
Of the Terraqueous Globe it. felf, 


Mt general, 


Out-works, let us take a Survey of the Princi- 
pal Fabrick, viz. the Terraqucous Globe it felf. 
A moft ftupendous Work in every particular of it, 
which doth no lefs aggrandize it’s Maker (1), than 


every 


T the foregoing Book having difpatched the 





(1) Licet-—— oculis quodammodo contemplari pulchritudinem 
earumm rerum, quas divina previdentia dicimus conftitutas. Ac 
principio Terra univerfa cernatur, lecata in media mundi fede, feli- 
da, Gr globofa—— veftita floribus, herbis, arberibus, frugibus. 
Quorum omnium incredibilis multitudo, infatiabili varietate diftine 
guitur. Adde huc Fontinm gelidas perennitates, liquores perlucio - 
dos Amnium, Riparum veftitus viridiffimos, Speluncarum concavas 
altitudines, Saxorum afperitates, impendentium Montium altitu- 
dines, immenfitatefque Camporum : addeetiamreconditas Auri— - 
wends —— Que vero, dy quam varia genera Beftiaruin ? —~ Qui 
volucrum lapfus, atque cantus 2? Qui Pecudum paftus ? Quid 
de Hominum genere dicam ? Qui quafi cultores terra conftituti, &ice 
Qua fi, ut animis, fic ocutis videre poffemus, nemo cundlam 
jntuens terram, de divind ratione dubitaret: Cicer, de Nat. Deor. 


1. 2, oO , 
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every curious compleat Work doth its Workman. 
Let us caft our Eyes here and there, let us ranfack 
all the Globe, let us with the greateft accuracy in- 
{pect every Part thereof, fearch out the inmoft Se- 
crets of any of the Creatures ; let us examine them 
with all our Gauges, meafure them with our ‘niceft 
- Rules, pry into them with our Microfcopes, and 
moft' exquifite Inftruments (||), ftill-we find them to 
bear teftimony to their infinite Workman ; and that 
they exceed all humane Skill fo far, as that the 
moft exquifite Copies and Imitations of the beft Ar- 
tifts, age no other than rude bungling Pieces to them. 
And fo far are we from being able.to efpy any de- 
fect or fault in them, that the better we know them, 
the more we admire them ; and the farther we fee 
into them, the more exquifire we fee them to be. 
And for a Demonftration of this; I fhall, _ 

T. Take a general Profpect of the Terraqueous 
Globe. ° fi ot ee ee 
'- HE. Survey it’s Particulars. = & 

I. The things which will fall under a general Pra- 
[peét of the Globe, will be its Figure, Bulk, Motion, 
Place, Difribution’ into Earth and Waters, and the 
great Variety of all things upon it, and init. " 





A. NO 





({) I cannot kere emit the. Obfervations that bave been made in 
theje later Times, fiace we have had the Ufe and: Impravement of 
the. Microfcope, concerning. the great difference, which by the 
belp of that, doth appear betwixt Natural and. Artificial ‘Things. 
Whatever is Natural, doth by that appear adorned with all imagi- 
nable Elegance and Beauty Whereas the moft curiows Works 
of Art, the fharpeft fineft Needle, doth appear es a blunt revgh Bat 
of Iron, cemting from the Furnace or the Forge. ° The moft accurate 
Engrauings or Embofiments feem fuch rude, bungling, deformed 
Works, as if they had been done with a Mattock, or a Trowel. 
— Go vast a difference is there getwixt the Skill of. Nature, and the 

ie and Imperfection of Art. Bp. Wilk. Nac. Rel. L. r, 
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(1) Although 
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Of the Figure of the Terragueous Globe. 
Se Is I foppole I may take for granted to be 


fpherical, or nearly fo (1). And this muft-be: 


allowed to be the moft commodious, apt Figure for 


a World on many: Accounts ; as it is moft capaci- 


ous, as it’s Surface is equi-diftant from the Center, 
| Be oe gg te -o- 2 Det 





(1) Although the Terraqueous Globe be of an orbicular Fi- 
gure, yet it is not ftri@ly fo, x. On account of its Hills aud 
Valfies. But thefe are fo inconfiderable to the Earth’s Semi- 


diameter, that they are bue as the Duft upon a common Globe. | 


But, 2. Our modern Aftronomers affign a much ee Varia- 
tion from a globous Form, namely, that of a prolate Spheroid, 
making the Polar about 34 Miles fhorter chan the Equatorial 
Diameter. The caufe of which they make to be che centtifagal 
Force of the diurnal Rotation of the: Globe. i te 
This Figure they imagine is in Jupiter, his Poler being to 
his Equacorial Diameter, as 39 to 403. But wherher it’ be fo 


or no, I confefs I could never perceive, although I have often 


viewed that Planet through very good, and long Glaffes, parsi- 
cularty a tolerable good one of 72 Feet in my Hands: And al- 


though by reafon of Goudy Weather, aud (at prefent) Fupiter’s — 


proximity to the Sun; Ihave nor’ yet been able to view ‘that 
Planer; yet Satin, (fo fat as his Ring would permit,) and Mars 
appear perfectly round throdgh Mr. Haygens’s long Glafs of 126 
Feet, which by Will he bequeathed, with’ its whole Apparatus, 


to our R. S. by whofe Favour ic is now in my Hands. Ard . 
moreover, I believe’ it difficult, next co impoffible, ro meafure 


the rwo Diameters co a goth Part, by reafon of the fmallnefs of 
% apparent Diameter, and by reafon he is moving all the time 


of meafuring him. pe ae 
As to what is ied from lengthening the Pendulums of 


in the Air-pump, chat this ‘may atife from’ the rarity of the Air 
there, more than here. V. Phih, .Tvanf. N. 294. But if the 
Degrees of @ Meridian grow larger, the more we go mawants 


“keep the fame time under the .Equator, 
as they do in otir Climes ; I have fhewn from the like Variations 
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- not only of the Globe, but (at leaft nearly) of Gra- 
‘vity and Motion too, and as fome have thoughf, 
‘of the central Heat and Waters.” But thefe, and 
‘divers other things I fhall pafs over, and infift only 
‘upon two or three other Benefits: of this globous 
Figure of the Earthand Waters "~° '  : : 
3 7. ‘This Figure is the moft commodious in regard 
of Light and Heat. ° For, by this means, thofe two 
‘great Benefits are uniformly and equally imparted 
to’ the World: They come harmonioufly and gra» — 
' “dually on, ‘and ds gradually go‘ off:again. So that - 
‘the daily and yearly Retarns of Light and Darknefs, 
“Cold and Heat, Moift and'Dry, are Regular and 
‘Workman-like, (we may fay,) which they would 
not be, if the Mafs of. Earth and Waters were (as 
fome ‘fancied (2) it)'a large. Plain; or as’ others, 
deve a like 
‘tad Sag, os 


a OE SS ee ary 


the: Line, (as Mr. Caftini affirms they do, by af Booth Pagt in 
every Degree, in Pbil, Tranf. N, 278.) then there is great rea 
fon.to conelude‘in behalt- of: chis Spharoidal Form.:-. 0: + * 
4: The nacural Caufe of this Sphericity of; our Globe is (accor- 
ding to Sir'J/aac Nevton’s Principles) chat Attraction, which the - 
-anfinice Creator hath ftamp'd: on all the Matter -of the ‘Univerfe, 
swhereby all: Bodies, and all the parts of Bodies mutually atcra& 
'. themfelves:and one another.‘ By which means, as all the- parts 
‘of Bodies tend: naturally ro their Center, fo they all berake them- 
delves-to a globous Figure, unlefs. fome-other-more -prevalerie 
-Caufe interpofe,.' Thus: drops of Quick-filver -put ‘on a {pherical 
Form, the parts thereof: ftrongly atcra‘ting one another.: So 
drops of ‘Water: have the fame Form, when falling in the. Air-; 
ut are Hemifpherical only when they Jie: on an hard Body, by 
reafon their Gravity doth fo far over power their felf atcracting 
Power, as to cake off one half-of cheir Sphericity. -This Figure 
4S commonly attributed: to the preflure of the « circumambient 
Air :: But chat.that can’t be the caufe, is manifeft from-the Air- 
_ pump; the cafe being the-very fame in.an exhaufted Receiver, - 
sin the open-Air, and-not any the leaft. Alteration of .the Fi- 
gure that I could: perceive, in. all che Trials that I have made. 
{ (2) It-would be frivolons, aswell as endlefs,‘to reckon up the 
yatiaus Opinions of the Ancients. about the Figure of the-Ter- 
Pies severe as. Leon whew wea, eee ee ee raqueous 
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like a large Hill in the midft of the Ocean; or of a 
amoltangular Figure ; or {uchlike 6 
2. This Figure is admirably adapted to the com- 
modious and equal Diftribution of the Waters in the 
Globe. For fince, by the Laws of’ Gtavity, the 
‘Waters will poffefs the loweft place;.therefore, rf 
the Mafs of Earth was cubick, prifmatick, or any 
other angulat Figure, it would follow that one (too 
vaft a part) would be drowned ; and another be too 
‘dry. But being thus orbicular, the Waters are 
equally and commodioully . diftributed bere and 
‘there, according as the Divine Providence faw moft 
‘fit ; of which I fhall take notice by and by. ~——s, 
+ 3, The orbicular Figure. of our Globe, is far the 
moft beneficial to the Winds, and Motions of the 
‘Atmolphere. ' It is not to be doubted, if: the Earth 
was of, fome other, or indeed any other Figure, but 
that the Currents ‘of Air. would be much retarded, 
if not wholly ftopped. We find by Experience 
what influence large and high” Mountains, © Bays, 
‘Capes, and Head-Jands have upon the Winds ; how 
they ftop fome, retard many, and divert and 


| change (near the Shores) even the General ‘and con- 
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‘ e 
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raqueous Globe ; fome of them may be feeri in Varen. Geogr. I. 
'1.'€. 3. init. or Fonfton's Thaumatogr:'c. 1. Artic. 3. But amo 

the variety of Opinions, one of the principal was, tha the vift- 
ble Horizon was the bounds of the Earth, and the Ocean the 
‘bounds of the Horizon, chat the ' Heavens and Earth above this 
Oceair, was the whole vitible Univerfe ; and that all-beneath the 
‘Ocean was Hades, of the imviftble World. Hence, when the Sun 
fet, lie was faid tingere ‘fe Oceano; and when any went to Hades, 
they tuft firft pafs the Ocean. Of this Opinion: were not only 
‘the aticient Poets, and others among the Heathens, but fome of 
the Chriftian Fathers too, particularly Ladtantins, ‘Se. Anguftine, 


and others, who choughr their Opinion favoured by the Pfalmift, 


in Pfal. 24. 2, and 136. 6. See Bp. Ufper’s Anf. toa Fef. Chall. 


i es ng? 


(3) either | 
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fant Winds (3) that blow round the Globe in the 
-Torrid-Zone. And therefore, fince this is the effe@ 
of fuch little Excrefcences, which have but little 
proportion (o our Globe; what would be ‘the con- 
fequences of much vafter Angles, which would equal 
_@ Quarter, Tenth, or but an Hundredth Part of the 
Globe’s Radius? Certainly thefe muft be fuch a 
Barricade, as would greatly annoy, or rather abfo- 
lutely ftop the Currents of the Atmofphere, and 
thereby .deprive the World of thofe. falutiferous 
Gales, that I have faid keep it fweet and ‘clean. 
Thus the Figure of our Globe doth manifeft it to 
be a Work of contrivance, inafmuch as it is of the 
moft commodious Figure ; and all others would be 
Jiable to great and evident Inconveniences.: 
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: (3) Neither do thefe conftant Trade-winds, xfually blow near 
the Shore, but only in the Ocean, at leaft 30 or 46 Leagues off at 
Sea, clear from any Land ; efpecially on the Weft Coaft, or Side of 
‘any Continent : For indeed onthe Eaft fide, the Eafterly Wind be- 
ing the true Trade-wind, blows almoft home to the Shore; fo near, 
ate reccive .a.check from the Land-wind. Dampier’s Winds 
- {nd ror only the general Trade-winds, but alfo the conffant | 
coafting Yrade-winds are in like manner affected by the Lands. © 
“Thus, for inftance, on che Coaft of Angola and Perx.. But this, 
Jaith che curious Captain Dampier, the Reader muft take notice 
“Of, That the. Trade-winds that blow on any Coaft, except the North 
Coaft of Africa, whether they are conftant, and blow all the Year, 
‘or whether they are fhifting Winds, do never blow right in on the 
“Shore, aor right along Shore, but go flanting, making an acute 
‘Angle of about 22 Degrees. Therefore, as the Land trends more 
Eaft or “Weft, from the North or South on thefe Casfts; fo the 


Winds do alter accordingly, Ibid. Ch. 2, 
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CHAR. | 
Of she Bulk of ‘the Ferrequeans Globe: 3 


THE next thing remarkable in the Terragtteous 
; Globe, is the prodigious Balk thereof-(¥): A 


-Mafs of above 260 Thoufand Millions of Mules fo-. 


lid Content. A Work too grand for any thing lefs 
than a God to make. To which in the next place 
we mayadd, ee oe 


ae crn 
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The Motions of the Terraguesns Globe. 
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i he E Motions the Terraqueous Globe hath, are 

| round its own Axis, and round its Fountain 

of Light and Heat, the Sun (1). . That fo vaft-a 

body as the Earth and Waters fhould be. moved at 
_ 2 a alt, 





(T) Ic is not difficult to make.’a pretty near Computation of 
the Bulk of the Terraqueous Giobe, from thofe accurate Obfer- 
vations of a Degree, made by Mr. Norwood in. England, and 
Mr. Picart, and others in France : Both whofe Neafures. fur- 
prizingly agree, within about a quarter of a Mile. By che French 
Meafure, the Diameter of our Globe appears to. be 6538594 
Parifian Toifes, which are’ 41899310,352 Englifb Feet, or 


7935475, Englifh Miles. Its Ambit therefore is 24930 Miles, 


and (fuppofing ic Spherical) irs Surface is 197831392, Miles: 
Which multipfied into of its Semi-diameter, gives its folid 


. Content, wize 261631995920 Miles. 


(1) With the Copernicans, T take it here for granted, that che 
Diurna! and Anmial Revolutions are the Motions of the Terra- 
queous Globe, noe of the Sun, gc. but the Proof thereof I fhall 
seferve for my Survey of the,Heavens. See Book I. Ch. 5. Note 3. 
me ee ee GS ener eRe (2) Every 


44 Motions of the - Book IL 


all (2), that it fhould undergo two fuch different 
Motions, as the Diurnal and Annual are, and that 
thefe Motions fhould be fo conftantly and regular- 
‘ly (3) performed for near 6000 Yeats, without 
any the leaft Alteration ever heard of (except fome 
Hours which we read of in Fob. ro. 12, 13. and 
in Hezekiah’s time, which, if they cannot be ac- 
counted for fome other wa , do greatly increafe 


| the 
, ere .- ’ if ion ° 


(2) Every thing that is moved, muft of neceffity be moved by 
fomething elfe , and that thing is moved by fomething that is moved 
either. by. another thing, or not by another thing. If it be moved by 
that which is moved by another, we muft of neceffity come to fome 
prime Mover, that is not moved by another, For it is impo ble, 
that what moveth, and is moved by another, fhould proceed in ine 
finicum, Ariftor. Phyfil..8.c5. ee 

Solem quod feipfim movet; quia nanquam deferitur 2 fe, nunquam 
ne moveri quidem definit, quinetiam cateris qua moventur, hic fons: 
hoc principium eft movendi, Principii autem mlla origo: nam ex 
“pringipto orifintur omnia : ipfum autem nulla ex‘ re alia nafci poteft : 
mec: re effet id principium, qkod gigheretur aliunde: Cicer. Tate. 

uzilL. Lei... et | e Gihe: 
R Cogitemus qui freri poffit, ut tanta magnitudo, ab aliqua pofft 
natnra, tanto tempore circumferri ? Ego igitur affero Deum caufam 
effe, nec alitér poffe fieri. Plato in Epinom. | 

(3) Among the Caufes which Cleanthes is faid in Tully, to 
affign for Mens Béliet of a Deity, one of the chief is Aiquabili- 

batem motus, converfionem Celi, Solis, Luna, Siderumque omniun 
diftinEionem, varietatem, palchritudinem, ordinem : quarum rerum 
Afpettus ipfe fatis indicavet,’ mon effe fortuita. Ut fiquis in domum 
| aliquam, aut in gymnafiim, aut in forum venerit , cum videat om- 


nium rerum rationem, modum, difciplinam, non poffit ea fine caufa — 
freri, judicare, fed effe aliquem jutelligat, qui prafit, oy cui parea- 


Bur < multo magis in tantis motibus, Lantifque viciffitudinibus, tam 
multaruen rerum, atque tantarum ordinibus, in quibus nibit unquam 
ammenfa, Cy infinita vetuflas mentita fit, flatuat neceffe ef ab 


aliqua mente tantos nature motus. gubernari. Cic. de Nat. Deor. . 


L. 2. : i ~~ . , 
Homines ceperunt Deum agnofcere, cxm viderent Stellas, tantam 

concinnitatem efficere ; ac dies, nolt 

fervare flatos ortus, atque obitos. Plutarch de Placit. I, 1. ¢., 


(4) We 


efque aflate, dy hyeme, ins | 


ro Fre me Qe. 1 


- et ese ez <3 7s 


Chap. II. Terraqueons Globee == ag 
the wonder (4); thefe things, Ifay,) do manifeftly 
argue fome divine infinite Power to be concerned 
therein (5): But efpecially, if to all this we add 
the wonderful! Convenience, yea abfolute Neceffity 


of thefe Circumvolutions to the Inhabitants, yea all — 


the Products of the Earth and Waters. For to one 
of thefe we owe the comfortable Changes: of Day 


and Night; the one for Bufinefs, the other for: 
Repofe ; (6) the one for Man, and moft other = 
: | mak 
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(4) We need not be folicirous to elude the Hiftory of thefe 
Miracles, as if they were only poetical Strains, as Maimonides, 
and fome others fancy Fofbua’s Day to have been, viz, only an 
ordinary Summer's Day ; bute fuch as had the work of many 


Days done io it, atid cherefore by 2 poetical Strecch made, as if | 


the Day had been lengthened by the Sun ftanding ftill. But in 
the Hiftory they are ferioufly relared, as real Matters of Fact, 


and wich fuch Circumftances as manifelt them to have been mi- — 


-raculous Works of the Almighty: And the Prophet Habakkuk, 
3. 11. mentions that of Fofhua as. fuch, And therefore caking 
them to be miraculous Perverfions of the Courfe of Nature, in- 
ftead of being Objections, they are great Arguments of che Pow- 
er of God. For. in Hezekiah’s Cafe, to wheel the Earth ‘ic feif 
backward, or by fome extraordinary Retractions to bring che 


Sun’s fhadow backward 10 Degrees: Or in Fofhua’s Cafe, to ftop 
the diurnal Courfe of the Globe for fome Hours, and then again 


give ic the fame Motion; to do, I fay, thefe things, required 
the fame infinice Power which ac firft gave the Terraqueous 


- Globe ics Motions. - 


(8) Nam curs difpofiti quafiffem federa Mundi, 
Prafcriptofque Maris fines, Annique meatus, 
Et Lucis, Nottifque vices ‘ tune omnia rebar 
Confilio firmata Dei, qui lege mover} 
Sidera, qui fruges diverfo tempore nafci, 
Qué variam Pheben. alieno jufferit igne 
Compleri, Solemque Juo : pevrexerit undis 
Littora : Tellurem medio libravevit axe. 
: _ Claudian in Rufip. L. 1. initio. © 
(6) Diei no&ifque viciffitudo confervat animantes, tribuens alind 
agend: tempus, alind quiefcendi. Sic undique omni ratione conclu- 
ditur, mente, confilioque divino omnia in hoc mundo ad falutem 
omnium, confervationemgque admirabilitéer adminiftrari, Cicer. de 
: 7 (7) The 
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mals to gather and provide Food, Habitation, and 
other Neceflaries of. Life; the other to reft, refreth, 
and recruit their Spirits (7), wafted with the La- 
bours.of the Day. To the other of thofe Motions 
_ wé owe the Seafons of Summer and Winter, Spring 
and Autumn, together with the beneficial Influ- . 
ences and Effects which thefe have on the Bodies 
and State of Animals, Vegetables, and all- other 
things both in the Torrid, Temperate, arid Frigid — 
. Zones. : | 3 


4 
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Of the Place and Situation of the Terraqueous 
Globe, in refpet of the Heaventy Bodies. 


A Nother thing very confiderable in our. Globe, 
1s its Place and Situation at a due diftance 
from the Sun (+), its Fountain of Light and Heat 5 
= poet a : and 





(7) The acute Dr. Cheyne in his ingenious Philof. Prine. 
Natural Religion, among other ufes of Day and Night faith, che 
Night is moft proper for Sleep; becaufe when the Sun is above 
' the Horizon, Sleep is prejudicial, by reafon the Perfpirations are 
then coo great. Alfo cha Nucrition is moftly, if noc alcogecher, 
performed in time of Reft; the Blood having too quick a Mo« 
tion in the Day: For which Reafon, weak ‘Perfons, Children, 
¢yc. are nourifhed moft, and recruit beft by Sleep, 

(tT) Ic is a manifeft Sign of the Creator's Management and 
Care, in placing the Terraqueous Globe at that very Diftance it 
is from the Sun, and concemperating our own Bodies, and alf 
other things foduly co that Diftance. For was the Earth far- 
ther from the Sun, the World would be ftarved, and frozen - 
with Cold : And was it nigher, we fhould be burnt, at leaft 
the moft combuftible things would be fo, and the World would 
be vexed with perpetual Conflagrations. For we fee chata few 
of the Rays of the Sun, even no more chan what fall within the 
compafs of half an Inch, or an Inch in‘a Burniog-Glafs, will 

fite combuftible Bodies, evert in our own Climate. _ 3 
oe ae: (#) The 


retige can Rarer, 
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and from its neighbouring .Planets of the.folar Sy- 
fem, and from the fixt Stars. But thefe things I 
have {poken more largely of in my Survey of the 
Heavens, and therefore only barely mention them 
now, to infift more largely upon : | 





CHAP YV.. = 
| The Diftribution of the Earth and Waters: 


+S Diftribution of the Waters and the dry 


Land, although it may feem rude and unde- 
figned to a carelefs View, and is by fome taxed as 
fuch (1), yet is admirably well adjufted to the 
Ufes and. Conveniences of our World. 

oe For 


| (1)The moft eminent Author I have mec wich, that finds faule 





; with the Diftribucion of the Earth and Waters, and indeed with 


the whole prefenc Scructure of the Globe, is the learned and elo- 
quent Theorift, Dr. Burszet,. who frequercly exclaims on this 
Point. Telus noftra, fi totem fireul compleclamur, non eft ordi- 
nata dy venufta rerum compages-——fed moles aggefta vario, incer- 
toque fitu partium, nulla ordinis aut venuflatis habitdé ratione, 
t. Sacr. |. 1, ¢. 7.° Eoquis autem a Deo hac ita fafla ? 

C. 1b. Quo autem Herculeo labore opus effet ad excavgndam ter- 
rem m tantum hiatum ?—~Si immediate a caufa prima effects 
fuiffes bic alveus, aliquem faltem ordinem, menfuram ¢y proporti- 
onem notare licuiffet in ipfins forma, Cy partium difpofitione _— 
fed confufa omnia, &c. ib. e. 8.. Fellas nofira chm exigna Sit, eft 


cliam rudis : Et in illa exiguitate multa funt {uperflua, multa n- 


elegantia. Dimidiam terra faperficiem inundat Oceanus 3 magna 


.  & Parte, ut mibi videtur, inutilis. And then he goes on to thew 


w this Part of che Creation. might be mended. ib. c. 10. AY 
this is to me furprizing from an Author of great Ingenuity, who 
feems in his Book co have ajuft Opinion of, and ‘due Venerati- 


' 0n for God. But certainly fuch Notioms are very inconfiftent 


with the belief of God’s creating, efpecially his governing and 
Orderiag the World. But fuppofe the Terraqueous Globe was 


fuch a rude, confuled, inconvenient Mals, as he presends ; yer 
, : ~ : ‘Is 


\  Diftribution of the . Book If; 


Fot in the firft place, the Diftribution is fo well 


made, the Earth and Waters fo handfomly, fo Work-. 


man-like laid, every where all the World. over; 
that there is a juft equipoife of the whole Globe. 
The Northern balanceth the Southern Ocean; the 
Antlantick the Pacifick Sea. The American dry Land, 
. a Counterpoife to the Exropesn, Afatick and 4- 
can. : , 

_ In the next place, the Earth and the Waters are 
fo adinirably well placed about in the Globe, as to 
be helpful to one another, to minifter to one ano- 
ther’s Ufes. The great Oceans, and the leffer Seas, 
-and Lakes, are fo admirably well diftributed through- 
out the Globe, as to afford fufficient Vapours (2) a 

| 7 ouids 
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some ’ ‘ da anh : g N s 


is ic’ well enough for a finful World. But befides, what others 


have long ago abundantly anfwered ; the following Survey will, 


Thope, fufficiencly manifeft ic to be the Work of a wife and be- 
neficent, as Well a8 omniporetic Grearot. ogee 

(2) I took, notice before in Book I. Chap. 3 Note 1. That 
the Vapours confticucing Clouds and Rain, are Veficule of Wa- 
ter deracched by Heat. The manaer of which I conceive to be 


thus; Heat being of an agile Nacure, or the lighceft of all Bodies; .— 


eafily breaks loofe from chem ; and if they are Humid, in its 
Paffage, carries along with ic Particles, or licele Gafes of the 
Water : which being lighter than Air,-are buoyed up thereby, 
and fwim in ic; uncil by knocking againft one another, or be- 
ing thickened. by the Cold, (as in the Note before-cited,) they 
are reduced into Clouds, and Drops, Having mentioned che 


manner how Vapours are raifed, and there being more.room 


here chan in che Note before-cired, I fhall, for the . Iluftration 


of Nuacure’s Procefs, take notice of chree Things obfervable to. 


our purpofe, in Water over the Fire. 4. That the Evaporarions 
are proportional co che Heat afeending ouc of the Water, A 
{mall Heat throws off but few Vapours, {carce vifible : A greater 
Heat, and afcending in greater Quantities, carries..off groffer, 
larger, and more numerous Veficule, which we calla’ Steam : 
And if the Heat breaks through the Water with fuch fury, as co 
lacerate, and life up great quanticies or bubbles of Water, too 


heavy for the Air tocarry or buoy up, ic.caufeth whac we calf, 


Boyling, And the Particles of Water chus moumed up by the 


Heat,’ 


hy 


i 
4 


’ @p, and carryingtthem off. 2.. 
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Clouds and Rains, to. temperate, the. Cold (3) of the 


Northern frozen Air, to cool and mitigate the 
, , _ -* .” Heats 








Heat, ate vifibly Sphiztiles of Water, if:viewed with a Micros _ 
Scope, as they {wim about in a-Ray of the Sun let into.a dark 
Room, with warm Water underneath ; where fome of the Va- 
urs appear large, forme {mallet Sphzrules, according (no 
oubr) co the. larger or leffer. preiie of Heat blowing cheni 
thefe Vapours be intercepted int 
their afcenct. by any Context, efpecially cold Body, as Glafs, 
Marble, ¢yc. they are thereby reduced into Drops, and Maffes 
of Water, like thofe of Rain, gc. 3. Thefe Vapours ‘im their 
afeent from the Water, may be obferved in cold, frofty Wea- 
ther, eicher to. rife but a little above the Water; and .there-to 
hang, or to glide oft alitele above its Surface: of if thé Wea- 
ther be very Cold, after alittle afcent, they may be feen to fall 
back again inro the Water ; in their afcent and defcenc defcri- 
bing 2 curve fomewhat like that of an Arrow froma Bow. But 
in a warmer Air, and Still, the Vapours afcend more nirhbly 
and copioufly, mounting up aloft, till they are oue of fights 
But it che Air be warm. and windy coo, the Vapours are fooner | 
¢arried out of fight, and make way for others. And according- 
ly I have often obferved, chat hot Liquors, if not fet too thin; 
and not frequently ftirred, cool flower in the greateft Frofts, 
than in temperaté Weather, efpecially if Windy. And it is 
manifeft by good Experimencs, char the Evaporations are lefs 


, acthofe cimes, chan thefe: lefs by far in the Winter, than the 


' warmer Months. 


(3) As our Northern Wflands are pblerved to be mote ternpe: 


tare than our Continents, (of which we had a notable Inftance 
“ jathe great Froft,-in 1708. which Ireland and Scotland tele lefs 


-—, 


* of, than moft parts of Europe befides; of which fee Book IV; 


" 


* Chap. 126 Note 3.) fo this Temperature is owing to the warm 


“ Vapoors afforded chiefly bythe Sea :, which, by the preceding 


- “eee 


" Note, ttfuft neceffarily be warm, as they ate Vapours; or Water 


inflared by Heat. - a. s Bede 
The caufe of this Hear, I take to be partly chat of the.Sud, and 


partly Subterraneous. - That it is noc wholly that of che Sun, is 


manifeft from Vapours, being as, of mofe, copioufly raifed 
when the Sun-beams are weakc ft, as when ftrongeft; thére be- . 


“ ing greater.Rains and Winds at the one ime chan the other, 


And that there is fach a ching as ‘Subterraneous Heat, ( whether 


* Cemral, or from che meeting of mineral Juices ; or congenial; 


_ of eonnatural ro oir Globe, 1 have not time co enquire, Pa ) 


ay; 


he 


80 Diftribution of the | Bookll. 
Heats (4) of the torrid Zone, and to refrefh the | 
Farth with fertile Showers, - yea in fome meafure to . 
minifter frefh Waters to the Fountains and Rivers, 
. Nay, fo abundant is this great Bleffing, which the 
moft indulgent Creator hath afforded us by means - 
of this diftribution of the Waters I am fpeaking of, 
that there is more than a {canty, bare -provifion, a . 
mere fuffictency ; even a plenty, a furplufage of - 
this ufeful Creature of God, the frefhy Waters afforded - 
to the World ; and they fo well ordered, as not to © 
_ drown the Nations of the Earth, nor to ftagnate, 
ftink, and poifon, or annoy them ; but to be gent: © 
Ty carried through convenient Channels back again — 
¢o their grand Fountain (5) the Sea; and ~ of 
a ; Chen 








fay, that fuch 2 thing is,) is evident not only from the Hor - 
Baths, many fiery Eruptions and Explofions, bye. bur alfo from 
the ordinary warmth of Cellars, and Places under Ground, which ' 
.are not barely comparatively warm, but of fufficiene Heat © 
raife Vapours alfo: As is manifeft from the {moking of peret * 
nial Fountains in frofty Weather, and Water drawn out of ° 
Pamps and open Wells. Yea even Animals themfelves are feat * 
ble of it, as particularly Moles, who dig before a Thaw, afd 
againft fome other Alterations of the Weather ; excited, 00 * 
doubt, thereunto by the fame warm Vapours arifing in the ° 
Earth, which anithace them, as well as produce che fucceeding ° 
Changes of the Weather. — a | : 
(4) Befides the Trade-Winds, which ferve to micigate the ex - 

__ ceffive Heats in the torrid Zone; the Clouds are a good Skreet © 
againft the feorching Sun-beams, efpecially when the Sun: paffeth * 
their Zenith; ac which time is their Winter, or eooleft Seafot, « 
by reafon they have then moft Clouds and Rain. For which fer * 
vice, chat which Vayene takes notice of, isa great Provident * 
of God, viz. Pleraque loca Zone Forride vicinum habent mart, 
India, Infula. Indice, tingua Africe, Guinea, Brafilia, Peravi~ 
— Mexicana Hifpania: Pauea lea Zone Torvida funt Meditervanh 
Varenii Geograph. L. 2. C, 26. Prop. 10.-§.'7. ; 
(3) That Springs have their Origine from the Sea, and 20° 
from Rains and Vapours, among many other ftrong Reafons, r 
conclude from the perennity of divers Springs, which alway ; 
afford the fame euanticy of Water. Of this fore there are a 


Chip. V. Earth and Waters st 

them through fach large Traéts of Land, and te 
fuch prodigious Diftances, that it is a great wondet 
_s 2a | os the 





to be found every wheres But I hall, for an Inftance, fingle 
Que one in che Parifht of Upminfter, where } live, as being very 
Froper for miy purpofe, and one that I have had beter opport 
Bities of making Remarks upon ‘above ewenty: Years. This in 
the greateft Droughits is little, if ae all diminifhed, that I could 
perceive by my Eyé, although the Ponds all over the Coamry, 
aad zn adjoining Brook have been dry fot matiy Months topé. 
ir; a3 particularly in the dry Summer Months of the ¥ear 
1765. And in the wetteft Seafons, fich as the Suthmer and o- 
ther Monchs were preceding the violenc:Stsrm in Nevember 
1703. (Vid. Phifof. Tranf. Nr. 289.) 1 fay in fuch wee Seafors i 
ve not obferved any Increment of irs Stream, excepting only 
for violent Rains falling therein, or ramming down from che 


higher Lands iteo ie; which difcoloureth the Waters ofcen« 


times, and makes an iacreafe of only a Day’s, of forhetimes bu 
afew Hours contimance. Bat now, if chis Spring had ‘its Ofi- 
gmc from Rain and Vapours, there would be aa increafe and 
decreafe of the one, as there fhould happen to be of the orher : 
As aually ix is in fuch cemporary Springs, as have undoubtedly 
their Source from Raid and Vapours. | — 
Bu befides this, another comfiderable ching in this Upmtinfer 
spring (and Thowfands of others) is, chat ie breaks owt of fo ins 
erable an Hillock, or Eminence of Ground, that can have 
Wo More influence in the Condenfation of the Vapours, or ftoyu 
Ping the Clouds, (which the Maintainers of this Byporhefts fup- 
pofe,) than the lower Lands abouc it have. By fome critica! 
vations I made wich a very nice potcable Baronteter, my 
Houfe ftands berweeh 80 and go Feet higher than the Low-warer 
ark m che River of Thames, neareft me, and thag pare of che 
River being fcarce thirty Miles from che Sea; I guefs, (and am 
More confirmed from fome lacer Experiments,) that we cannot 
be mich above 100 Feet above the Sea. The Sprite | judge 
Nearly level with, or but lictle higher than where rhy Honfe 
nds; and the Lands from whenee it intmediately iffues, I 
sie aboar 1§ or 20 Feet higher than the Spring; and che 
ands above that, of no very remarkable Height. And indeed, — 
by aétual Meafure, one of the higheft Hills Fhave mec with in’ 
Effex, is bue 363 Feet high, (Vid. Phil, Tranf. Nr. 319. ps 16.) 
ead I guefs by fame very lare Experimencs I made, netcher chat, 
Por any other Land in Effex, to be above 400 Feet above the 
sta. Now what is fo inconfiderable a rife of Land, to a peren- 
tee E 2 nia 


\ 


$2 | Difiribution ofthe Book II. 
the Fountains fhould be high enough (6), or the Seas 
low enough. ever to afford fo long a Conveyance: 
Witnefs the Danube (7) andWolga of Europe,the Nile(8) 

: . | and 








nial Condenfacion of Vapours, fic to mainrain ever fo inconfide- 
fable a Founrain, as what I have mentioned is? Or indeed che 
High-lands of che whole large County of Effex, co the maintain- 
ing all its Fountains and Rivulets ? 

But I fhall no farther profecute this Argument, but refer co 
the late learned, curions, and induftrious Dr. Pht’s Temtamen 
Phil. de Orig. Font. in which he hath fully difcuffed this Mat- 
x) | 

As tothe manser how the Waters are raifed up into the 
Mountains, and higher Lands, an eafy and natural Reprefenta- . 
tion may be made of it, by putting a litle heap of Sand, Athes, 
or a liede Loaf of Bread, ¢yc. in a bafon of Water ; where the 
Sand will reprefent che dry Land, or an. Hland, and the Bafoa 
of Water the Sea about it And.as the Water in the Bafor 
rifech to, or near to the cop of the Heap in-ie, fo doth the Wa- 
ters of the Sea, Lakes, dye. rife in the Hills) Which eafe I take 
to be the fame with the afeent of Liquids in capillary Tubes, or 
between contiguous Planes, or in a Fube filled wich Afhes: Of 
which the induftrious and compleat Artificer ia Air-pumps Mg. 
Hwksbee, hath given us fome not contemptible Experiments, in 
his Phyf. Mech. Exp. pag. 139, &c. ne a 
__ Among the many Caufes affigned for this Afcent of Liquors, 
there are cwo that bid the faireft for it, viz. the Preffure of the — 
Atmof{phere, and the Newtonian. Attraffien. That ic is Roe the 
former appears from che Experiments fucceeding as well, or bet- 
ter 10 Vacuo, chan in the open Air, the Afcent being rather 
{wifter in Vacxo. This then betng not the Caufe, F fhall fup- 
' pofe the ocher ‘.; bue fer che Proof thereof, I fhall refer co fome 
of our lace Englifh Authors, efpecially fome very late Experi- 
ments made betore our moft famous R. S. which will be fo 
well improved by fome of that illuftrious Body, as co go near 
to put the Marter out of denbr. “ 

(6) See Book FIT. Chap. 4. . : 

(7) The Danube in a fober account performs a Courfe of above — 
2500 Miles, (i. e. ina ftraight Line,) from it's rife to it’s fall. 
Bohun’s Geogr. Did. | | 

(8) Tradus f. Longitude (Nili] eft milliarium ‘circitér 630 
_ Germ, fire Ital, 2520, pro quibus ponere licet 3000 propter curva- 
_ Fras. Varen. Geogr. 1, 1,c. 16. p27, : 


-@) Yerene 
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and the Niger (9) of Africk, the Ganges (10) and 
Euphrates of Afia, and the Amazons River (11) and 
Rio de la Plata of America, and many others which | 
might be named ; fome of which are faid to run 
above 5000 Miles, and fome no lefs than 6coo 
from their Fountains to the Sea. And indeed fuch 
prodigious Conveyances: of the Waters make it 
manifeft, that no accidental Currents and Atterra-. 
tions of the Waters themfelves, no art, or power of 
Man, nothing lefs than the Fiat of ‘the Almighty 
could ever have made or found fo long and com- : 
modious Declivities and Channels for the paffage of 
the Waters. | . 








The great Variety and Quantity of all things 


npore, and in the Terraqueons Globe, provided 
for the Ufes of the World. - | | 


HE laft Remark I thal] make about the Ter- 

aqueous Globe in general is, the great variety 
of Kinds, or Tribes, as well as prodigious Number 
of Individuals of each various Tribe there is of all 
| - Creatures, 








(9) Varene reckons the Courfe of the Niger, at a middle Com- 
putacion, 600 German Miles, that is 2400 Italian. 

(10) That of the Ganges, he computes at 300 German Milese 
But if we add the Curvatures to chefe Rivers, their Channels are 
ef a prodigious Length. | a, | 

(11) Oritur flamen (quod plerumque Amazonum, &c.) haud pro- 
cul Quito in montibus-——— Cum per Leucas hifpanicas 1356 curfum 
ab occidente in orientem continuarit, oftio 84 leucas latox——in 
Oceanum pracipitatur. Chr. D’ Acugna Relatio de fluamine Amaz, 
in Act. Erud. Aug, 1683. | oT 
lala me Es. (1) Now 


SA Variety of Things Book I, 
Creatures (1). There are fo many Beaks, fo many 
Birds, fo many Infecis, fo many Reptiles, fo many 
Trees, fo many Plants upon the Land; fo many 
Fifhes, Sea-Plants, and other Creatures in the Wa- 
- ters; fo many Minerals, Metals, and Fofliles in. 
the Subterraneous Regions ; fo many dpeczes of thefe. 
Genera, fo many Jidividuals of thofe Species, that. 
there is nothing wanting to the Ufe of Man, or 
any other Creature of this lower World. If evegy. 
Age doth change its Food, its way of Cloathing, 
its way of Building ; if every Age (2) hath its va-. 
riety of Difeafes,; nay, if Men, or any other Ani- 
sal was minded to change thefe things every Day, 
_ fti]l the Creation would not be ezhaufted, Ail Qo- 
thing wovld be wanting for Food,-nothing for Phy- 
fick, nothing for Building and Habitation, nothing 

aan | oF 





(1) Non dat Deus beneficia ? Unde erge ifta que poffides ? —— 
Unde hac ingumerabilig, ie aures (5 we the ane pole ? Unde 
illa luxuriam quoque inflruens copia 2. Meque enim necofitatibns tan- 
timmodo noftris provifum eft : ufque in delicias amamur. Tot’ ar: | 
tuffa, non uno modo frugifera, tot herba falutares, tot varietates 
ciborum, per totum annum digefla, ut inerti quoque fortuita tevya 
alimenta preberent. Farm animalia omnis genevis, alia in ficco, 
XC. ut omnis:rerum natura pars tributum aliquod nobis ¢on~ 
ferret. Senec. de Benef. I. 4. c. 5. ubi plura vide. i che 
Hic, ubi babitamus nen intermittit fuo tempore Calum nitefcere, 
avbores frondefcere ————= tum multitudinem pecudum partim ad 
vefcendum, partim ad cultus agrorum, partim ad vebendum, par- 
tin ad corpora veflienda : benenemque ipfum quasi | 


cali ac deorum, ipforumque cultorem. —-—— Hec igitur, (y alia ine 


numerapilia cum cornimns, pofumufne dubitare, quin bis prefit ali- 
quis ver effector, fi hac nata funt, ut Plateni videtur : vel, fi fem- 
per fuerint, ut Ariftoteli placet, Moderator tanti operis @y muucs 
‘vis? Cicer. Tule. Qua Ley ne 

(2) Sunt dy gentium differentia non medigcresem~ep qua contemte 
platio aufert rurfus nes ad: ipforumn animaliuin naturas engenitasque 
iis vel certiores morborum enmniuim medicinas,  Knimvero revi 
qmninm Pareas, nullum animal ed bec tantim ut pafceretur, aut 
alia fatiavet nafci voluit ; arvefque falutares iis inferuite Flin. N. 


ie as eee (3) This 


1 
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for Cleanlinefs and Refrefhment, yea éven for Re-~ 


création and Pleafure, But the Munificence of the 
Creator is fuch, that.there is abundantly enongh-to. 


fopply the wants, the conveniences, yea almoft the 


extravagancies of all the Creatures, in all Places, 


all Ages, and upon-all Occafions. ~~ 7 ~~ 
_And this may ferve to anfwer an Objection a- 


: gain the Excellency of, and Wifdom fhewed in 


ie Creation ; namely, What,aced.of fo many Crea- 
tures (3), nardiailerly of fo many:Jnfedts, fo many 
Plants, and fo: many other things ;: and efpecially 
of fome of them, that are fo far. from being uféful, 


‘that they are very noxious; fome by their Ferity, 


and othere by thei poifonove Nature? Jc... 
To which 1 might anfwer, that in greater Va- 
tiety, the greater Artis feen ; that. the fierce, poi 
fonous, and noxious Creatures ferve as Rods and 
Ao e+ 2s : 2 B.'s vas ‘Scourges 
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(3)This was no yery eafy Queftion ro be anfwered by-fuch, 4s . 
held, that all things eee aude for Man, as moft of the Ancients — 
did ; as Ariftotle, Seneca, Cicero and Pliny, (to name: only fome 
of the chief.) And Cicero cites it as the celebrared Chry/ippus’s 
Opinion, Practare- enim Chryfippus, Catera nata effe ‘Hominum 
Laufa, (y Deorum. De fin. bon. & mal. L, 3. And in his De 


«Mat. Deor. Ls 2..fin he ferioufly. proves she World: it fel to 


have been made fon the Gods and: Man, and all things ia the | 
Wotld to have been made and contrived for the benefit of Man, 
(parata gy inuenta ud frulum Hominum, are his Words-}-.So 
Pliny in his Preface S> his 7th Book faith, Nature made all-chings 
for Man ; bue then ‘he makes a- doubt, whether the fhewed her 
fel a more induigent Pare, or cruel-Srep-Mother, as in Book 
IV, Chap. 12. Note 2. But fince the -Works of God have been 
More difcovered; and the Limits. of the Univerfe have been 
ound to be of infinjcely greater Excent than the Ancients fup- 
pofed them ; this narrow: Opinion: hath been exploded. And 
the Anfwer is eafy to thefe Queftions, Why fo:many ufelefs Crea- 
tures? in the Heavens, why fo many fixe Stars, and the greateft | 
part of them fearce vifible? Why fuch Syftems of Planers, as 1 
Fupiter, Saturn, &c? In che Earth and Waters, why fo many 
Cécacares of no yfe to Man ? _ Oe gue See 
; _ Eg (4) Neg 
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Scourges to chaftife us:(4), as means to excite our 
Wifdom, Care, and‘ Induftry, with ‘mote to: the 
fame purpofe.: Bat thefe things ‘have’ been = 
Sg te Boge e te, Se al cenehy: 
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(4). Neg minus clara exitit documenta funt etiam ex contemmendis 


animalibus. M, Varro author eft, a cuniculis fuffoffum in Hifpa- 
nid oppidam, a’ talpi¥ in Theffalia : ab ranis ctvitatem in Gallia 
fulfarn,' db locuftis.in Aries ex: Gyaro, Cycladum infula, ‘incelas & 
muribus fugatos ; inItalia Amy myclas a ferpentibus defetas.. Ce 
tra Cynamolgos Aithicpas late deferta regio eft, a {corpionibus .y 
folpugis gente fublata: od a seelapne abaftos Trerienfes, author 
eft Theopbrafius. ‘Plin.' Nat. Hift. 1.8.c.'29. | 

~ To thefe Inftances. may! be added, che Plague they fometimes 
faffér feom a kind of Mice;:(they call Leguing, Leminger, Lem- 
mus, &c.) in Norway, which.eat up-evesy- green thing. T 
come in fuch prodigious Numbers, that chey fancy them to fa 
from the Clouds, tut 0/-Magnus, rather ththks they come from 
fome ‘of the Iands. Hift. 8. ¢. 20. If che Reader hath a 
mind to fee a large Account of them, with a difpute about their 
Generation, a handfom-Cut of them, with-the Prayers, and aa 
Exorcifm againft them ufed in the Church of Rome, I fhall refer 
_ him (it being coo: cedious:co recite im thefe Notes) co Mufeum 
Wormians li 3.¢. Wer fot Ce 
2 Quare patimur multa mala a creatura quam fecit Deus, rift 
‘ghia offendimus. Deum? ——De pend tua peccatum tuum accufa, 
non judicem, Nam -propter Superbtam inflituit Deus creaturam iftam 
gninimam ¢ abjeFiffinams ub ipfa nos torquered, ut cum fuperbus 
fuerit hemo, Gy fe jattaverit: adverfus Dewmjs<—-ecum fe erexerit, 
sPalicibus: fubdatur. Quid eft; quod te inflas humana fuberbia ? ——~ 
Pulicibus refifte, ut dormiss..Cognofce qui fise Nam propter fuper: 
tiam.nofiram domandam.— creata illa qua melefia'funt : populum 
‘Pharaenis fuperbum.potuit Deus domare de Urfis, de, &cs Mufcas 
C9 Ranas ills immifit; ut rebus viliffimis faperbia domaretur. Om- 
nia: ergo -per ipfum —— fatha funt, ¢y fine ipfo fattum eft .nibil, . 
wAuguft. Traé&. 1.in S. Johan, te 

_ i Bur although the infimeely wife Creator hath pac it im che 
“power of fuch vile Animals op, -chaftife us, yet hach he fhewed 
no lefs Wifdom and- Kisdnefs in ordering many, if not nioft of | 
-them fo, as that.it-fhall be jn the power-ot Man, and ocher Crea- 
cures to obviare or efcape-cheir Evils. For, befides the noble An- 
tidores afforded by Minerals, Vegetables, ¢yc: many, if not moft 
“ok our Europeca.venemaus, Animals carry their Cure, as well as 
Poifon in their own Bodies. The Ojl, and J doubt not, the Bo- 
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ently urged by others; and it is fufficient to fay, 
‘that this great Variety isa moft wife Provifion ion 
all the Ufes of the World in all Ages, and all Places. 


Some for Food, fome for Phyfick (5),-fome for 
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Habitation, fome for Utenfils, fome for Tools and 
Inftruments of Work, and fome for Recreation and 
oe |  -  " ~ Pleafure, 
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dy of Scorpions too, isa certain Remedy againft irs Stroke. _ A 


Bee, Wajp, or Hornet cruftied, ‘and rubbed, or bound upon che 


place, Ihave always found to be a certain Cure for the fting of 
chofe Creatures. And I queftion noc, buc the Fleth, efpecially . 
the Head of Vipers, would be found a Remedy for cheir Bites, 
’ Our Viper-Catchers have a Remedy, in which they place (0 great. 
Confidence, ‘as to be ‘no more afraid of the Bite{of a Viper,] than 
of 2 commen Puniigre, immediately curing themfelves by the Ap- 
plication of their Specifick. This, though they keep as a great Se- 
eret, I have upon frit enquiry found to be po gther than Axungia ~ 
Viperina, prefently rubbed into the Wound, This Remedy, the 
learned Doétor tried himfel€ with good Succefs in a young Dog, 
thar was bicren in the Nofe. Vid. Mead of Poyfons, pag. 29. 

Ard as to che Means ro efcape the-Mifchiefs of fuch noxious 
Animals, befides what may be effected by the Care, Induftry, 
and Sagaciry of Man; fome of them are fo contrived and made, 
as-ta give warning, or time to Creacures in dangers from them. 
Thus, for inftante, che Rattle-Snake, the moft poifonous of any 
Serpent, who darts its poifanous Vapours to fome Diftance, and 
in a)l probabilicy was the Bafilisk of the Ancients, faid to kill 
with its Eyes, chis involuntarily gives warning by the Rattle in 
it’s Tail.. Sothe Shark, the moft repacious Animal of the Wa- 
gers, is forced co curo himfelf on his Back, (and thereby gives 
au opportunity. of éfcape,) before he can catch his prey. 

(5) Hac fola Natura placnerat effe remedia parata vulgo, inven- 
tu facilia, ac fine impendio, ex quibus vivimus. Poftea fraudes 
horninum dy ingeniorum capture officinas invencre iftas, in quibus fua 
cuique homini veenalis promittitur vita. Statim compofitiones ¢e 
miftura inexplicabiles decantantur. Arabia atque India in media 
aftimantur, ulcerique parvo medicina a Rubro mari imputatur, cum 
remedia vera quotidié pauperrimus. quifque cenet. Plin. I. 24. 
* Non fponte fua ex tellure germinant Ferba, que contra quofeunque . 
morbos accommoda funt ; fed ea, voluntaté Opificis, ad noftram uti- 

itatem produdte funt. Bafil. Afcet. Tom. 2, ) a 
- Genfult here, Book X. Note 23, 24, 25. 
A sad eG aa ie - © Among - 


58 Variety of Things. | Book Wf, 
Pleafure,: either to Man, or to fome of the inferiour 
Creatures, themfelves ; even for which inferiour 
Creatures, the jiberal: Creator hath provided ali 
things neceflary, or any ways conducing to their © 
happy, comfortable living in this World, as well 
as fox Man. 7 a a 
And it is manifeft, that all the Creatures of God, 
Beafts, Birds, Infects, Plants, and every other Ge- 
_ mus have, or may have, their feveral Ufes even among 
Men. For aithonet in one place many things may 
Jie neglected, and out of Ufe, yet in other places 
_ they may be of great Ufe. So what hath feemed 
. ufelets in one Age, hath been received in another : 
as all the new Difcoveries in Phyfick, and all the 
A Iterations in Diet do fufficiently witnefg. Many 
things alfo there are which. in one Form may be 
pernicious to Man ; but in another of great Ufe. 
- There are many Plants (6), many Animals, man 
Minerals, which in one form deftroy, in another — 


(6) Among poifonous Vegerables, none more famous of old 
than Hemlock, accounted at this Day alfo very gs Digan 
of which there are fome difmal Examples in our Philef, Tranfalt, 

‘Wepfer, &c. But yet chis Plane is Food to Goats, and-ies Seeds to 

Bujiards ; and as Galen faich, to Starlings alfo. Neicher is this. 
fo rernicious a Plane, only Food, but alfo Phyfick to fome Ani- 
gals, An Horfe croubled with the Farcy, and. could noc be 
cured with che moft famed Remedies, cured himfelf of it ina 
fhore time by eating Hemlock, of which he eat greedily. Vid, 
Phil, Tranf. Nr. 231. ¢nd aWeman cured of the Plague, and 
wanting Sleep, did with very good Effed, eat Hemlock for fome 
time ; till falling ill again of a Fever, and having left off the Ufe 
af this Remedy, be (Nic. Fontanus] endeavoured te procure veft by * 
— yepeated Dofes of Opium. which bad no Operation , till the help of 
Cicuta, was again called iy with defired Succefs, Mead of Poif. 
Pp. 144. | aa 
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The Caffada-Plant unprepared poifoneth, but pre- 
pared, is the very Bread of the #efelndies(7); Vipers 


i and Scorpions, and many. Minerals as deftructive as 
: they are to Man, yet afford him fome-of his beft 
: Medicines, | a 23 


Or -if there be many things of little inimbdiate 


: Ufe to Man, in this, or any other Age; yet to 
£ other Creatures they may afford Food or. Phyfick, 


orbe of fome neceflary Ufe. How many Trees, 


| and.Plants, nay, even the very Carcafles of Ani- 
» mals, yea, the very Duft of the Earth (8), and the 
t. Moft refufe, contemptible things to be met with; I 
: fay, how many fuch things are either Food, or 
. probably Medicine to many Creatures, afford.them _ 
: Retreat, are places ef Habitation, or Matrixes for 


their Generatian, as {hall be fhewed in proper'place? — 


| The prodigious {warms of Infects in the Air, and: 


io the Waters, (many of which may be. perhaps at - 
pein of no great Ufe to Man,) yet are Food to 
tds, Fifhes, Reptiles, Infedis themfelves, and o- 
ther. Creatures (9) ;- for cepa 2A and. coinforte 
able Subfiftence, I have faid the bountiful Creator 
_ liberally provided, as -well as for that. of 
Man. a ee ree eee 
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(7) It is of the moft general Uje of any Provifion, aff. over. the 
Weft-Indies ; efpecially the hotter Parts, and is ufed to vidtuak © 


. Ships. Dr, Sloan’s Nat. Hift. of Jamaica, Vol. 1: Chap. 5, 


§. 12, 4 , 7 
(8) Ihave fhewn jn the Philof. Tranfafions, that the. Pedicus 


| fue fatidicus, Mortifaga, ‘Pulfatorius, oy Death-watch there de- 
. feribed, feedeth upoh Duft; but’ thac this Duft they eat, is pou- 


dered Bread, Fruits, or fuch like Duft, not potidered Farch ; 

as is manifeft from cheir great Diligence and Curlofiry in Hunt- 

ing among the Duff. See. more in Phile Franf. Nr. 291. 
(9) Vid. Book IV. Chap. 11. | a. Se 
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BOOK IW. 
Of the Terraqueous Globe in par-- 
ticular, more efpecially the 
Earth | : 


 ‘BAving thus taken a general Profpeét of our 

Terraqueous Globe ; I fhall in this Book 

.come to its Particulars. But here we have 
firch an immenfe Variety prefenteth it felf to our 
' Senfes, and fuch amazing Strokes of Power and 
Wifdom, that it is impoffible not to be at a ftand, 
and very difficult to know where to begin, how to 
proceed, or where to end. But we muft however 


attempt. : 

‘And for the more clear and regular proceeding on 
this copious Subjeét; I fhall diftribute the Globe in- 
to its.two grand-conftituent Parts.. | 

I. The #arth and its Appurtenances. 

NI. The Waters and Theirs. ~ , 

The. firft of thefe only, is what at prefent I fhall 
be able to take into this Survey. : 
_ And in Sarveying the Zartb; I intend, 

1. To confider its conftituent Parts, or Things 
_ peculiar to it felt, oo | 
2. The Inhabitants thereof, or the feveral kinds 
ot Creatares that have their Habitation, Growth, or 

sSubfifience thereon. 
- . 1. As to the Earth it felf; the moft remarkable 
things that prefent themfelves to our View, are, 


y- Ute 


| 
| 
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1. Its various Moulds and Soils. 


9, Ite feveral Strata, or Beds. — 


3. Its very Subterraneous Paffages, Grotto’s, and 


Caverns. . - 


4. Its Mountains and Vallies. 








Of the Soils end Moulds in the Earth. 


HE various Soils and Moulds are an admt- 
cable and. manifeft Contrivance of the Alk » 

wife Creator, in making this Provifion for the va- 
rious Vegetables (1), and divers other Ufes of the 
Creatures. For, as fome Trees, fome Plants, fome 
Grains dwindle and die in a difagreeable ~~ but 
. tbrive 


4 








_ (1) It is not to be doubred, that although Vegetables delight 
in peculiar Soils, yec they owe not their Life and Growth to the 
Earth it felf, but to fome agreeable Juices, or Salts, gre. reliding 
inthe Earth. Of this the great. Mr. Boy! hath given us fome 
good Experiments. He ordered his Gardiner to dig up and dry 
in an Oven, fome Earth fic forthe purpofe, to weigh it, and to 
fet therein fome Squafh-Seeds, (a kind of Indian Pompiom) 
The Seeds when fown, were watered wich Rain or Spring: water 
only, But although a Plane was produced in one Experiment of 
near 3/7, and in another of above 14/. yer the Earth when 
dried, and weighed again, was fcarce diminifhed at all in its 
Weight. | . 2 
. Another Experiment he alledges is of Helmont’s, who dried 
200/. of Earch, and therein planted a Willow weighing $f 
Which he wacered with’Rain or diftilled Water : And to fecure 
it from any other Earth getting in, he covered it wich a perfo- 
rated Tin Cover. After five Years, weighing the Tree with all 
the Leaves it had born inthat cime, he found it to weigh 169 I. 


. 3 Ounces; but che Earth to be diminifhed only about 2 Ounces 


in its Weight, Vid. Boyl's Scept. Chym. Part 2» pag. 114. 
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62 * Of the Soils. Book It. 
thrive and flour: it others; fo the All-wife Crea- 
sae hath amply provided for every Kind a proper 
Bed. «°° ! - a 

‘If fome delight in a warm, fotnhe a cold Soil ; 


—fome in a lax or fandy, forne a heavy or Clayie Soil; 


fome in a mixture of both, fome in this, and that, 
and the ether mould, fome in moi, fome in ary 
Places (2) ; ftill we find provifion enough for all 


thefe Purpofes : Every Country abounding with its 


roper Trees and Plants (3), and every Vegetable 
Hourifhing: and gay, fomewhere or other about the 
Globe, and abundantly anfwering the Almighty 
Command of the Creator, when the Earth and Wa- 


_. fters were ordered to their peculiar place, Gen. 1.11. 


And God faid, let the Earth bring forth Grafs, the 
Herb yielding Seed, and the Tree yielding Fruit after 
bis Kind. All which we a@ually fee is fo. 

To this convenience which the various Soils that 
coat the Earth are of to the Vegétablesy we may 
add their great Ufe, and Benefit to divers- Animals, 


to many Kinds of Quadrupeds, Fowls, Infects, and 


_ Reptiles; 








(2) Tis} sorus Cures tds bixéees, 8 wlyov Te merle — 
aay Nvdeav, Kc. Ta uty yale giaes Enges, wh SG sydd pus, tal 
ra) KeMeedvess Te 3 Besonass, Te. a mrrgrbes, x; CAMS, ™ 
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Plant. le 20 6. Ge 
(3) Nec vero terre ferre omnes omnia poffunt. 
_  Fluminibus Salices, craffifque paludibus Alni_ - 
Kafcuntur , fleriles faxofts montibus Orni s 
_ Littora myrtetis letifima : denique apertos 
Bacchi amat celles : Aguilonem dy frigora Taxh 
_ Afpice Uy extremis domitum eultoribus ovbem, 
_ Boafque domos Arabum, pitofgue Gelonos : 
 “Drvife arboribus patria, &e. Virgil. Georg. L. 2. 


(1) Althonga 
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Reptiles; who make in the Earth their places of 
Repofe and Reft, their Retreat in Winter, their Se. 
curity from ther Enemies, and their Nefts‘to re- 
pofe their Young; fome delighting in a lax and 
_ pervions Mould, admitting them an eafy paflage, 
. and others delighting in a firmer and more Solid 
_ Earth, that. will better fecure them againft Injuries 
_ ftom without. | aa : i. 


CHAP. Il. 


Of the various Strata or Beds obfercable sn the 
Earth. — 7 | 


i hes various Strata or Beds, although but little 
different froin the laff, yet will deferve a di- 
fing confideration. ~ ene nas 

By the Strata or Beds, 1 mean thofe Layers 
of Minerals (1), Metals (2), Earth, and Stone 


. ‘ = ss 





, (1) Although Minerals, Metals, and Stones lie in Beds, and . . 
have done fo ever fince Noah’s Flood, if not from the Creation ; 
yet it is greatly probable that they have a power of growing in 
their refpettive Beds : That as the Beds are robbed, and emp- 
tied by Niners, fo after a while they Recruic again. Thus 
Vitriol, Mr. Boy! thinke will grow by the help of the Air. So 
Alum doth the fame. We are affured, (he faith,) by the experi- 
enced Agricola, that the Earth or Ore of Alum, being robbed of 
its Salt, will in tradt of time recover it by being expofed to the Air. 
Boyl’s Sufpic. about fome Hidd. Qual. inthe Air, pag. 18. 
(2) As to the Growth of Afetals, there is great Reafon to 
fufpett chac alfo, from what. Mr. Boy! hath alledged in his Odfer- 
vations about the Growth ef .Metals: And in his Scept. Chym. 
Part. 6. pag. 362. Compare alfo Hakewil’s Apol.-pag. 164. 
And particularly as toche Growth of Iren, co the inftances he 
gives from Pliny, Fallopius, Cefalpinus, and others, we may add, 
what is well known in the Fore/t of Deane in Glocefterfhire : Thar 
aed arses eae OD the 
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64 Of the Strata of Book If: 
(3), lying under that upper Stratum, or. Tegument 
of the Earth laft fpoken of, all of prodigions Ufe 
to Mankind: Some being of great Ule for Build ings 
> = | ome 
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the beft fron, and moft in Quanticy, that is fouad chere, is id. 
the old Cinders, which they mele over again. This the Author 


Of the. Additions to Glocefterfhire, in Cambd-Brit. of the lait Edi- 


tion, pag. 245. attribures to che remiffnefs of the former Meleers, 
mM not exhaufting the Ore: Bue in al! probability it is rather to 
be atcribured eo che new Impregnations of the old Ore, cr Cin- 
ders, from the Afr, or from fome feminal Principle, or plaftick 
Qualicy in che Ore ic felf. | oe ae 

(3) As for the Growth of Stone, Mr. Boyl gives two Inftances. — 
Oce 1s that famous place in France, called Les Caves Goutieres * 
where the Water falling from the upper Parts of the Cave to the 
Ground, doth prefently there condente into little Stones, of fuch Fi- 
guves as the Drops falling either feverally, or upon one another, 
and congalating prefently into Stones, chance. to exhibit. Vid. 
Scepr. Chym. pag. 360. , 

Such like Caves as thefe, I have my felf met with in England ; 
particularly on the very Fop of Bredon-Aillin Worcefterfhire, nea 
the Precipice, facing he ih -in or near che old Fortrefs, called 
Bemsbury Camp ; 1 faw fome Years ago fuch a Cave, which (if I 
miftemember not) was lined with thofe Stalaéctical-Stones, on 
the Top and Sides On the Top, they 7 like Icicles great 
and fmall, and many lay on the Ground. They feemed mapi- 
feftly co be made by an Exfudation, or Exftillation of fome pe- 
trifying Juices out of the rocky Earth there. On the f{pot, I 
thoughe it might be from the Ratios foaking through, and carrye 
ing wich it Impregnations from the Stone, che Hill being there 
all Rocky. Hard by che Cave is one or more vaft Scones, which 
Cif I miftake not) are incruftaced wich this Sparry, Scalactical 


‘Subftance, if not wholly made of it. Eur it is fo many Years 
ago fince I was at the place, and noc being able to find my 


Notes about ic, I cannot fay, whecher the whole Scone is (1n alf 
probability) Spar, (as I chink ic is,) or whether I found it only 
cafed over with it, nocwithftanding [ was very nice in examining 
ic chen, and have now fome of the Fragments by me, confifting, 
among other fhining Parcs, of fome tranfparent angular Ones. _ 
The other Iaftance of Mr. Boy/, is from Linfcboten, who faith, 
thar in the Eaft-Indies, when they have cleared the Diamond 
Mines of all che Diamonds ; In a few Years time they find in the’ 
fame place new Diamonds produced. Boylh Ibid. 7 eee & 
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» fome ferving for Ornament ; fomte furnifhing us 


( with Commodious Machines, and ‘Tools to prepare 


« our Food, and for Veffels and Utenfils, and for: 


« multitudes of other Ufes ; fome ferving for Firing 
to drefs our Food, and to guard us againft the in- 
~ folts of Gold, and Weather ; fome’ being of great 
. Ule'in Phyfick, in Excharige arid Commerce, in 
< Manuring and Fertilizing our Lands, in Dying 
‘and Colouring, and ten Thoufand: other Conveni- 
~ ences, too many to be particularly fpoken of : Only 
: there is one grand Ufe of one of thefe Strata or 
Beds, that cannot eafily be omitted,*and that. is 
_fhofe fubterraneous Strata of Sand,. Gravel, and 
~ laxer Earth that admit of, and faciirate the paflage 
, Of the {weet Waters (4), and may probably be the 
Colanders whereby they are {weetened, and then si 
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_ (ditis noe only agreeable to Reafon, but I arw.told by Per- 


.: Effz, where I live, char the fureft Beds in which chey find Wa- 
, tt, aé Gravel, and a coaife dark coloured Sand , wliich Beds 
z Hddom fail ro yield plenty of {weet Water: But for Clay, they 
yy Rever find Water cherein, if it be a ftrong, ftiff Clay; buc if it 
» be lax and fandy, fometimes Springs are found in ic; bur fo 
, Weak, that they will fcarcely ferve the Ufes of the fmalleft Fa- 
x mily, And fometimes they meet with thofe Beds lying next un- 
: det a loofe black Mould; (which, by their Defcription, I judged 
» to bea. fort of oazy, orto have the refemblance of an ancient 
, tuthy Ground,) and in char ¢afe the Water is always naugh: and 
ic flinks. And Jaftly; another fort of Bed they find in Effex, in 
: the claiey Lands, parcicularly chat pare ca'léd the Rodirgs, which 
», fields plenty of fweer Water, and chat is a Bed of white Earth, 
* asthough made of Chalk and whire Sand. This they find, after 
they have dug fhrdugh forty or more Feet of Clay ; and iris fo 
, MNder and moift, chat ic will not lié vpon rhe Spade, buc_ they 
_ ate forced to throw it‘ into their Bucket’ with their Hands, or 
:. With Bowls ; bur when it comes up into the Air, it foon becomes 
. Mhatd white Stone, te | . 
Thus much for the vatiery of Beds whetein the Waters are 
Md. That it is'in thefe Beds only, or chiefly che Springs 
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— «Tun, is farther manifeft from che forcible Eruprion of the Wa-- 
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the fame time alfo conveyed to all Parts of the ha- 
bitable World, not only through the temperate and 
torrid Zones, but even the fartheft Regions of the 
frozen Poles. | : a 

That thefe Strata are the principal Paffages of the — 
{weet, fountain Waters, is, I think, not to be doub- 
ted, confidering that in them the Waters are well 
known to pafs, and in them the Springs are found 
by thofe that feek for them. I fay, the principal 
Paflages, becaufe there are other Subterraneous Guts 
and Channels, Fiffures and Paflages, through which . 
many times the Waters make their way. | 

Now that which im a particular manner doth feem 
to me to manifeft a f{pecial Providence of God 1n — 
the repofiting thefe watery Beds is, that they fhould | 
be difperfed all the World over, into all Countries, 
and almoft all Traéts of Land: That they fhould 
fo entirely, or for the moft part, confift of lax, 1- 
cohering Earth, and be fo feldom blended with © 
other impervious Moulds, and that often, but acci- 
dentally : And that they are interpofed between — 
the other impervious Beds, and fo are as a Prop | 
and Pillar to guard them off, and to prevent thex 
finking in, and fhutting up the Paffages of the. 
Waters 7 | ee * 

The time when thofe Strata were laid, was doubt. — 
Iefs at the Creation, when God faid, (Gen. 1. 9.) 
det the Waters wider the Heaven be gathered togetber 
sto one place, and let the dry Land appear ; or elfe 
at the Deluge, if, with fome fagacious Naturalifts, : 
: | . we 





ters fometimes out of thofe watery Beds. Of which fee Chep. 
4. Mote 10. This Eruption fhews, char the Waters come from 
fome Eminence or other, lying at a diftance, and being clofely 
pent up wichin the watery Stratum, by the claiey Strata, che 
pile with force mount up, when the Strata above arc 


opened, | 
| (3) ¥. 


Chap: 1. >the Earth. : 67 
we fuppofe the Globe of Earth to have been diffol- 
ved by the Flood (5). At that time (whatever it 


was) when the Terraqueous Globe was in a chaotick 


State, and the earthy Particles fubfided, then thofe 
feveral Beds were in all probability repofited in the 
Farth, in that commodious Order in which they 


-. how are found ; and that, as is afferted, according 


to tlie Laws (6) of Gravity. -” | 
; ; CHAP, 





(5) V. Dr. Woodward's Effay, Patt 2. | 


wn Id. Ib. pag. 28, and pag. 44. Bur Dr. Leigh in his Nats 
I 


ory of Lancafbire, {peaking of the Coal-pits, denies ehe Strata 
to lie according to the Laws of Gravitation, faying, the Strata 
area Bed of Marlé, atrerwards Free-Stone, riext Iron-Stone, then 
eu, or Kennél-Mine, than fome other Strata, and again Coal, 

Ce 8 | 

~ But upon a ftridter enquiry into che. matter, finding T had 
teafon to fufpett chac few, if any, aétwally had cried the Experis 
ten, I was minded to bring the thing co the Teft of Experis 
ment my felf ; and having an opportunity, on April. 11. 17126 
leaufed divers places co be bored, laying the feveral Strata by 
themfelves ; which afterwards I weighed with all ftrictnefs, firft 
in Air, chen im Water, takirig care chat no Air-bubbles, ge. 
might obftru& the accutacy of che’ Expetiment. The fefule 
was, that in my Yard, che Scrata were gradually fpecincally 
heavier and heavier, the lowef and lower they went; aud the 
tipper which was Clay, was confiderably {pecifically lighcer thad 
the lower Stratum ; which was firft a loofe Sand, then a Gravel. 
a Hea Scratum principally the Springs run chat fupply my 

ell, | : 1 on. Me os 
_ But in my Fields, where three places were boréd (to no great 
Depth) I found below the upper, fuperficial Stratim, a deep 


Bed of Sand only, which was of different Colours and Gonfift- 


ences which I weighed as before; together with the Virgins 
mold , But they were all of the fame, or nearly tlic fame {peci- 
fick Gravity, boch our of the fame Hole, and out of different 
Holes, alchongh the Sand was at lait fo gravelly, thac hindercd 


: - Our boring any deeper. 


Upon this, fearing left forhe errour right be in the former 
ees I cried them over again; and that with che fame 
uceels. | : Bae 


fe re “after 
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CHAP. IIL 


Of the Subterraneous Caverns, and the Vul- 
Cand | 


Shall take notice of the Subterraneous Caverns, 

A. Grotto’s, and Vulcano’s, becaufe they are made 
an Objection (1) againft the prefent Contrivance 
and Strudure of the Globe. But, if well confide- 
red, they will be found to be wife Contrivances of 
the Creator, ferving great Ufes of the Globe, and 
Ends of God’s Government. Befides many fecret 
grand Fundtions and Operations of Nature in the 
Bowels of the Earth, that m all probability thefe 
things may minifter unto, they are of great Ufe to 
the Countries where they are (2). To inftance in 
the very worft of all the things named, viz. the 

nS Vulcano’s 





‘ 


After this, 1 made fome Experiments in fome deep Chalk 
Pits, wich che. Flints, Chalk, gc. above and below ; bur che 
Succefs was nor fo uniform as before. ; 

Acquainting our juftly renowned R. S$. with thefe Exper 
ments, they ordered their Operator to experiment the Strata of 
a Coal-Pit ; the Succefs whereof may be feen in Philof. Tranf 
Nr. 336. 

(1) Nemo dixerit terram pulchriorem effe quod cavernofa fit, 
quod dehifcat in multis locis, quod difrupta caveis ¢y fpactis inani- | 
bits ; iifque nullo ordine difpofrtis, nulla forma : nec qua aliud cor 
tineant quam tenebras ¢y fordes ; unde graves ¢y peftifere exhale 
tiones, terra motus, &c. Burnec ubi fupr. ¢. 7- 

(2) The Zirchnitzer Sea in Carniola, 1s of great Ufetothe Inha - 
bicancs of that Country, by affording them Fifh, Fowls, Fodder, | 
Seeds, Deer, Swine. and other Beafts, Carriage for their Goods, 
doc. Vid. Phil. Tranf. Nr. ¥91,&c. or Lowth, «bridg. Vol. 2. Pe - 
306, &c. where you have put together into one View, what 15 
difperfed in divers of the Tranfactions, This Sea or Lake pro- 
ceeds from fome Subrerraneous Grotto, or Lake, as is made 
highly probable by Mr. Valuafor. Ibid. : she 
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Vulcano’s and Ignivomous Mountains; although 
they are fome of the moft terrible Shocks of the 
Globe, and dreadful Scourges of the finful Inhabitants 


thereof, and may ferve them as Emblems, and Pre- 


fages of Hell it felf; yet even thefe have their great 
Ufes too, being as Spiracles or Tunnels (3) to the 


| Countries where they are, to vent the Fire and Va- 


Lociel aie 


pours that would make difmal Havock, and often- 
times actually do fo, by dreadful Succuflions and 


| Convulfions of the Earth. Nay, if the Hypothefis 


- of acentral Fire and Waters be true, thefe Out lets 
- feem to be of greateft Ufe to the peace and quiet of 
_ the Terraqueous Globe, in venting the Subterrane- 


ous Heat and Vapours; which, if pent up, would 
make dreadful and dangerous Commotions of the 


ra 


- Earth and Waters. 


a aa 


Zs - 


It may be then accounted-as a fpecial Favour of 


_ the Divine Providence, as is obferved by the Author 


before praifed (4), “* That there are fcarcely any 
“ Countries, that are much annoyed with Earth- 
“quakes, that have not one of thefe fiery Vents. 
“And thefe, (faith he,) are conftantly all in 


~ 


- * Flames whenever any Earthquake happens; they - 
_ “ difgorging that Fire, which whil& underneath, 


“was the caufe of the Difafter. Indeed, (faith 


—“ he,) were it not for thefe Diverticula, whereby it 


% thus gaineth an Exit, *twould rage in the Bowels - 








The Grotto Podpet{chio may be another Inftance, that the very 


_ Subterraneous Lakes-may be of ufe even to the Inhabitanes of the 
; Surface above’: Of which fee Lowth. ubi fupr. pag. 337. Stur- 
. iniwg alfo may be confulted here in his Philo’. Eclect, Exercit. 


eminent Specufes are enumerated, and 


11. de Terrg-mot. particularly in ce 3. fome of the mo 
: ome of their Ufes. 


(3) Crebri fpecus (remedium] prabent. Praconceptum enim {pt- 


fitum exhalant : quod in certis notatur oppidis, qha minus quatiun- 
tur, crebyis ad eluviem cuniculis cavata. Plin. Hift, Nat. 1. 2, 


f- 2e 
(4) Woedward's Eflay, Part 3 Confect, 13. , 
3 é 


of 
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* of the Earth much more furionfly, and make 
‘“S preater Havock than now it doth. So, that 
© though thofe Countries, where there are fuch 
“© Vulcano’s, are wfually more or lefs troubled with 
_ *© Farthquakes ; yet, were: thefe Vulcano’s wanting, 

“ they would be much more annoyed with them 
* than now they are; yea in all probability to that 
“* Degree, as to render the Earth, for a vaft Space 
© around them, perfectly uninhabitable. In one 
* word, (faith he) fo beneficial. are thefe to the 
* Territories where they are, that there do nog - 
** want Inftances of fome which have been refcued, 
** and wholly delivered from Earthquakes by the 
‘* breaking forth of. a new Vulcano there; this con; 
** tinually difcharging that matter, which being till 
** then barricaded up, and imprifoned ip the Bowel 
“© of the Earth, was the occafion of very great and 
** frequent Calamities”. ‘Thus far that ingenious 
~~ Author. 





CHAP. Iv. 
Of the Moxntains and Valleyn, 


T HE Jaft thing I fhall take notice of relating tq 
4 the Earth, fhall be the Ais and Valkys. Thefe 
the eloquent Theori/ owns to, “ contain fomewhat — 
** auguft and ftately in the beholding of them, that. 
** in{pireth the Mind with great Thoughts and Pat. 
“ fions; that we naturally on fuch occafions think 
* of God, and his Greatnefs”. But then, atthe fame | 
time, he faith, “‘ The Hills are the greateft exam: 
* ples of Ruin and Confufion ; that they have nety — 
_ © their Form nor Beauty, nor Shape, nor Order, 
** any more than the Clouds in the Air; that they 
 conlift not of any proportion of Parts, referrable 


Lat a 
— 


tl OS 


Sc Sn , Se en 3 
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“ to any Defign, nor have the leaft Footfteps: of 
“ Art or Counfel”. Confequently one grand part 
of this lewer Creation, even the whole prefent Face 


of our Terraqueous Globe, according to this ingeni- 


ous Author, 1s a Work of mere Chance, a Structure 
jn which the Creator did not concern himfelf. 


_- Part of this Charge I have already briefly anfwe- 


red, and my. Survey now leads me to fhew,: that 
the Mountains are fo far from being a Blunder of 


‘Chance, a Work without Defign, that they. area 
‘noble, ufeful, yea, a neceflary Part of our Globe (1). 


And in the firft place, as to the bufinefs of Or- 
nament, Beauty, and Pleafure, I may appeal to all 
Mens Senfes, whether the grateful Variety of Hills 
and Dales, be not more pleafing than the largeft 
continued Plains. Let thofe who make it their bufi- 
nes to. vifit the Globe, to divert their Sight with 
the various Profpets of the Earth ; let thefe, Ifay, 


ydge whether the far diftant Parts of ‘the Earth © | 


ee 





(1) Though there are fome that think Mountains to be a deformi- 


Wy to the Earth, &c. yet, if well confidered, they will be found as 


much to conduce tothe Beauty and Conveniency of the Univerfe, as 
any of the other Parts. Nature, (faith Pliny,) purpofely framed 
them for many excellent Ufes ; partly to tame the violence of grea- 
ser Rivers, te firengtben certain Foints within the Veins and 
Bowels of the Earth, to break the ie of the Sea’s Inundation, 
and for the fafety of the Earth's Inhabitants, whether Beafts, or 
Men. That they make much for the protedion of Beafts, the Pfal- 
mift teftifies, The higheft Hills are a Refuge for che Wild-Goats, 
and the Rocks for Conies. Yhe kingly Prophet had likewife 


_ learnt the fafety of thofe. by bis own Experience, when he alfo mas 


fain to make a Mountain his Refuge from the fury of bis Mafter 
Saul, who perfecuted him in the Wildernefs. True indeed, fuch 


places ag thefe keep their Neighbours Poor, as being moft barren, | 


but yet they prelerve them fafe, as being mofh firoug , witnefs our 
uncenquered Wales and Scotland.——-Wherefore 2 good Author doth 
rightly call them Nature’s Bulwarks, caft up ct God Almighty’s charges, 
the Scorns and Curbs of Vidorioms Armies, Which made the Bar- 
barians in Curcius fo confident of their own fafety, &c, Bifhop 
Wilkin’s World in the Moon, sa 114. 


x 


4 | would 
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would be fo well worth vifiting, if the Earth was 
vevery where of an even, level, globous Surface, or 
‘one large Plain of many tooo Miles ; and not ra- 
ther, as now itis, whether it be not far more plea- 
fing to the Eye, to view from the Tops of the 
Mountains the fubjacent Vales and Streams, and 
the far diffant Hills ; and again from the Vales to 
behold the furrounding Mountains. The ‘elegant 
Strains, and lofty Flights, both of the ancient and 
modern Poets on thefe Occafions, are Teftimonies 
of the Senfe of Mankind on this Configuration ‘of 
the Berth, 0: 000) en ea 
': “But be the cafe as it will as to Beauty, which its 
- the: leaft valuable Confideration, we fhall find as to 
. s}Convenience, this Configuration of the Earth far 
the moft commodious on feveral Accounts. — 
p43. As it ais.the moft Salubrious, of great Ufe to 
the: Prefervation, or Reftoration of the Health of 
“Man. Some Conftitutions are indeed of fo happy 
, a Strength, and fo confirmed an Health, as to be 
andifferent to-almoft any Place, or Temperature of 
the Air.. But then others are fo weakly and feeble, 
as not to be able to bear one, but can live comfog- 
tably in another place. With fome, the finer and 
amore fubtile Air of the Hills doth beft agree, who 
are languifhing and dying in the feculent, and 
— groffer Air of great Towns, or even the warmer 
and vaporous Air of the Valleys and Waters. But 
- contrariwife, others languifh onthe Hills, and grow 
Jufty and ftrong in the warmer Air of the Valleys. 
_ So ‘that this opportunity of fhifting-our Abode 
from the warmer.and more vaporaus Air of the 
_ Valleys, to the colder and more fubtile Air of the 
Hills, or from the Hills to the Vales, is an admi- 
rable Eafement, ‘Refrefhment, ‘and’ great Benefit to 
the Valetudinariap, feeble Part of Mankind ; afford- 
ing thofe an eafy and comfortable Life, who would 
PES A ho = GEN Ge PG BAO ey otherwife 


Chap. 1V. and Valleys. 73 
otherwife live miferably, languifh, and pine a- 
way. | oe a 
2, To this falutary Conformation of the Earth, 
we may add another great Convenience of the Hills, 
and that is in affording commodious Places for Ha- 


bitation ; “ ferving (as an eminent. Author (2) word- - 


eth it) ‘‘as Skreens to keep off the cold and nip- 
“* ping Blafts of ‘the Northen and Eafterly- Winds, 
“ and reflecting the benign and cherifhing Sun- 
“ Beams, and fo rendering our Habitations both 
“ more comfortable, and more chearly in Winter ; 
“ and —- the: growth of Herbs and Fruit- 
“ Trees, and the Maturation of their Fruits in 
Summer. — a e 

3. Another benefit of the Hills is, that they ferve 
for the Production of great Varieties of Herbs and 
Trees(3). And as there was not a better Judge of 
thofe Matters, fo I cannot give a better Account pf 
ths Convenience, than in the Words of the laft 
cited famous Author, the Jate moft eminent and 
Kearned Mr. Ray (4), (who hath fo fully difcuffed 
this Subje@t 1 am upon, that it is fcarce poffible to 
tread out of his Steps thercin.) His Obfervation is, 
“ That the Mountains do efpecially abound with 
“ different Species of Vegetables, becaufe of the 
“ great Diverfity of Soils that are found there, eves 


eres nenees ee 





(2) Ray’s Wifdom of God, Kc. pag 251. Diffolution of the 
World, pag. 36. | Z . 
(3) Theophraftus having reckoned up the Trees that delighe 
moft in the Hills, and others in che Valleys, obferveth, “Azugre 
Mbox none F dea 4 TF mdov, usilo uty 0 Kalo Ti, ores 
Th by Tis mddoss yivere xeeiT]o 3 TH Te Kone TF EVAaR xX) 
F necmpr, re cocive. Theoph. Hift. Pl. l. 3. ¢..4. “Anuyre Se 
eW Mis Gineiors TeTOIs LAMiw ZvETAL, H [LANoy buUdEvEer- — 
Tet Hey yee guards tis eoUS ous ay éraiders.—~ Ta dt, Tes 
WAN eae Theol. gece ke 
© (4) Wifdom of God, p. 252, | 
. (4 a 2 P ee (5) Ubi 
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“ry Vertex, or Eminency, almoft affording new 
“ Kinds. Now thefe Plants, (faith he,) ferve part- 
“© ly for the Food and Suftenance of fuch Animals 
“* as are proper to the Mountains, partly for medi- 
“ cinal Ufes ; the chief Phyfick Herbs and Roots, 
© and the beft in their kinds growing there : It be- 
** ing remarkable, that the greateft and moft luxa- 
_ “ rjiant Species in moft Genera of Plants are native: 
* of the Mountains E . 

4. Another Convenience which my lait named. 
learned Friend obferves (5) is, that the Mountains 
“* ferve for the Harbour, Entertainment, and Main- 
*© tenance of various Animals ; Birds, Beafts, and 
“ Infects, that breed, feed, and frequent there. 
“ For, (faith he,) the higheft Tops and Pikes of 
© the Alps themfelves are not deftitute of their In- 
“S habitants, the Ibex, or Steim-buck, the Rupicapra, 
© or Chamois, among Quadrupeds ; the Lagopus 
** among Birds. And I my felf, (faith he,) have 
“ obferved beantiful Papilio’s, and Store of other 
Infeéts upon the Tops of fome of the Alpine Moun- 
tains. Nay, the higheft Ridges of many of thefe 
Mountains, ferve for the maintenance of Cattle, 
“© for the fervice of the Inhabitants of the Valleys. 

5. Another thing he obferves is, “* That thofe 
“long Ridges and Chains of lofty and topping 
‘© Mountains, which run through whole Continent’s 
“ Faft and Weft (6), ferve to {top the Evagation of 
- © the Vapours to the North and South in hot Coun- 

| “© tries, 


(s) Usi fupra. 

(6) Many have taken notice that fome of the greateft Emi- 
nerces of the World run generally Eaft and Weft, of which 
take the lace ingenious and jearned Dr. Nichols’s Account, (Con- 
fer. with a Thei'l, Part-2. pag. t91-| To gone farther than our 
own Country, all our great Ridges of Hills in England, ron Eaft 
and Welt ; fo dothe Alps, in Icaly, and in fome meafure the Py- 
rences ; fo do rhe Mountains of the D in Aftick, and fo do Tsai 

Aaprus 
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' tries, condenfing them like Alembick Heads into 
' Water, and fo (according to his Opinion) by a 
' kind of external Diftillation giving original to 
' § Springs and ‘Rivers; and likewife by ainafling, 
cooling, and conftipating of them, turn them in- 
“ to Rain by thofe means rendering the fervid Re- 

© gions of the torrid Zone habitable. | 
To thefe might be added fome other Ufes and 
Conveniences (7); as that the Hills ferve to the 
Generation of Minerals and Metals(), and that in 
them principally are the moft ufeful Foffils found ; 
or if not found and generated only in them, yet 


at leaft all thefe Subterraneous Treafuyes are moft 
a >. = | eafily 





. Taurus and Caufacus. This he faith % a wife Contrivance to pre- 
_ > Ment the Vapours, which would all run Northwards, and leave na 
i Rains in the Mediverranean Couatries. | | 
! (7) The Generation of many of the Clouds is owing to the 
_ Hills, appears from che Qbfervations of the ingenious and learned. 
. Dr. Fob. Jam. Scheuchzer of Zurich, and M. Foach. Frid. Creite 
Jovins cited by him. They obferved at Sun-rifing divers Clouds 
detached by the heat of the Sun from fome of the rops of the 
Alps, &c. upon all which their Obfervations, the Conclufion is, 
Mirati fummam Creatovis fapientiam, qui dy id, quod paulo ante 
mulli nobis ufui effe videbatur, maxims rebus deftinaverat, adeoque 
ex illo tempore dubitave cept num Nubes effent future, fi iftiufmodi 
Montes ¢y Petra non darentur. Hypothefi bag ftante, elucefcereé 
permagna utilitas, imo neceffitas, quam Helvetica Alpes non nobis. 
tantion accolis, fed ¢o vicinis aliis vegionibus praftant, difpenfando, 
guas gignunt Nubes, Ventas, Aquds. Scheuch, Iter Alpin. 2. p, 
20. ; 


(8) Lee us take here O1-Mag. Obfervation of his Northera 
Mountains, Mentes excelfi funt, fed pre majori parte fteriles, ¢y 
aridi, in quibus fere nil alind pro incolarum commoditate ¢y con- 
fervatione gignitur, quam inexhaujta pretioforum Metallorum uber- 
tas, qua fatis opulenti, fertilefque funt in omnibus vita necefjariis, 
forfitan dy fuperfluis aliunde fi libet conguirendis, unanimique robore, 
ac viribws, ubi-vis contra bec nature dona intentata fuerit, defen- 
dendis, Acre enim genus hominum eft, Occ. ol-Mag. Hitt. L. 6, 
Prat, See alfo Sir Rebs Sibbald’s Prods. Nat. Hift. Scots pag. 
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eafily come at in them: Alfo their Ufe to feveral 
Nations of the Earth in being Boundaries and Bull-. 
warks to them. But there is only one Ufe more 
that I fhall infift on, and that is, = 
 «6thiy, and Jaftly, ‘That it is to the Hills that the 
Fountains owe their Rife, and the Rivers their Con- 
veyance. As itis not proper, fo neither fhall I here 
enter into any difpute about the Origine of Springs, 
commonly affigned by curious and learned Philofo- 
phers. But whether their Origine be from condenfed 
Vapours, as fome think (9); or from Rains falling, 
as others; or whether they are derived from the 
Sea by way of Attraction, Percolation, or Diftilla- - 
_ tion; or whether ‘all thefe Caufes concur, or only 
fome, ftill the Hills are the grand Agent in this 
prodigious Benefit to all the Earth: Thofe vaft 
Mafles and Ridges of Earth ferving as fo many huge 
Alembicks, or Cola in this noble Work of Nature. | 
But -be the Modus, or the method Nature takes in 
this great Work as it will; it is fufficient to my 
purpofe, that the Hills are a grand Agent in this fo 
noble and neceflary a Work. And confequently, 
that. thofe vaft Maffcs, and lofty Piles are not, as 
they are charged, fuch rude and ufelefs Excrefcences 
of our ill-formed Globe; but the admirable Tools 
of Nature, contrived and ordered by the infinite 
Creator, to do one of its moft ufeful Works ; and 
to difpenfe this great Blefling to ail Parts of the 
“Earth; without which neither Animals could live, 
nor Vegetables fcarcely grow, nor perhaps Mine- 
tals, Metals, or Foffils receive any Increafe. For 
was the Surface of the Earth even and level, and. 
the middle Parts of its Iflands and Continents not ~ 
| Moun- 


qn 





( 9) See Book I, Chap. 3. Note 2. 


(10) Monfieny 
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Mountainous and High, (as now it is,) it is moft 
certain there could be no defcent for the Rivers, 
no ‘conveyance for the Waters; but inftead of 
gliding along thofe gentle Declivities which the 


higher Lands now afford them quite down to the 


Sea, they would ftagnate, and perhaps ftink, and 
alfo drown large Tracts of Land. - 

But indeed, without Hills as there could be no 
Rivers, fo neither could there be any Fountains or 
Springs about the Earth ; becaufe, if we could fup-— 
pofe a Land could be well watered (which I think 
not poffible) without the higher Lands, the Waters - 
could find no defcent, no paffage through any com- 
modious Oat-lets, by vertiie of their own Gravity, 
and therefore could not break out into thofe com- 


-modious Pafflages and Currents, which we every 


where almoft find in, or near the Hills, and {el- 
dom, or never in large and fpacious Plains ; and 
when in them, at great and inconvenient Depths 
of the Earth; nay, thofe very Subterraneons Waters 
that are any where met with by digging in the’ 
Plains, are in all probability owing ‘to the Hills, 
either near or far diftant. As among other. in- 
flances may be made out froin the forceable Erup- 


- tion of the Subterraneous Waters in digging Wells 


in the lower Anfria, and the Territories of Modena 
and Bologna in Italy, mentioned by my fore-named 
learned Friend Mr. Ray(t0). Or if there be any 
fuch place found throughout the Earth, that is de- 
void of Mountains, and yet well watered, as per- 


haps 





(10) Monfieur Blundel related to the Parifian Aczdemy, what 
device the Inhabitants of the lower Auftria, (which is encompasfed 
with the Btountains of Stiria,) are wont to ufe to fill their Wells 
with Water. They dig in the Earth to the deith of 25 and 20 
Feet, till they come toan Argilla (clammy Barth|—- which they 

. | - ' ‘bore 
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haps fome {mall Iflands may ; yet in this very cafe 
that whole Mafs of Land is no other than as one 
Mountain, defcending (though unperceivedly) gent- 
Jy down trom the mid-land Parts to the Sea, as 

oft other Lands do; as is’ manifeft from the de- 
foent of their Rivers, the principal of which in -moft 
Countries have generally theie Rife in thé more 
lofty mid-land Parts. 

And now confidering what -hath been faid con 
cerning this laft Ufe of the Hills, there are two or 
three Adis of the Divine Providence obfervable 
therein. One is, that all Countries throughout the 
whole World fhould: enjoy this great Benefit, of 
Mountains, placed here and there, at due and pro- 
per Diftances, to afford the feveral Nations this ex 
cellent, and moft neceflary Element the Waters. 
For according to Nature’s Tendency, when the 
Earth and Waters were feparated, and ordered to 
their feveral Places, the Earth muft have been of an 

| | even 
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' pore through fo deep, till the Waters break forcibly eut ¢ which 
Water it is probable comes from the neighbouring Mountains in Sub- 
terraneous Channels. And Caffinus obferved, that in. many places 
- of the Territory of Modena and Bologna in Italy, they make them. 
felves Wells by the like Artifice, &c. By this means the fame 
Seigr Caffini made a Fauntain at the Caftle of Urbin, that caft up 
the Water five Foot high above the level of the Ground. Ray’s 
Difc. x. pag. 40. ubi plura. , | 
Upon enquiry of fome skilful Workmen, whofe bufinefs it is 
to dig Wells, yc. whether they had ever met with the like cafe, 
as thefe in this Note, they told me they had mec with’ ic in 
Effex, where after chey had dug to so Foot depth, the Man in. | 
the Weill obferved the clayie botcom to fiwell and begin ro fend 
out Water, and ftamping with his Foot co ftop the Water, he 
made way for fo fuddain and forceable a Flux of Water,. that 
before he could get into his Bucket, he was above his Wafte in 
Water; which foon afcended to 17 Feet height, and there 
flayed : Aad although they often with great labour endeavoured 
ro empty cle Well, in order co finifh their Work, yet they could 
never do ic, buc were forced so leave it a8 it Wass 
3 7 2 = (1) as 


cee 
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even Surface, or nearly fo. The feveral component 
Parts of the Earth muft have fubfided according to 
their feveral fpecifick Gravities, and at laft have 
ended in a large even {pherical Surface, every where 
equi-diftant from the Center of the Globe. But that 
inftead of this Form, fo-incommodious for the con- 
veyance of the Waters, it fhould be jetted ont every 
where into Hills and Dales fo neceflary for that pur- 
pofe, is a manifeft fign’ of an efpecial Providence 
ofthe wife Creator, | 

So another plain fign of the fame efpecial Pro- 
vidence of God in this matter is, that generally 
throughout the whole World, the Earth is fo dif- 
pofed, fo ordered, fo well laid, I may fay, that 
the mid-land Parts, or Parts fartheft from the Sea, 
arecommonly the higheft. Which is manifeft, I 
have faid, from the defcent of the Rivers. Now 
this is an admirable Provifion the wife Creator hath 
made for the commodious Paflages of the Rivers, 
and for draining the feveral Countries, and carry- _ 
ing off the fuperfluous Waters from the whole 
Farth, which would-be as great an Annoyance, as 
now they are a Convenience. 

Another providential Benefit of the Hills fupply- 
ing the Earth with Water is, that they are not only 
Inftrumental thereby to the fertility of the Valleys 5. 
but to their own alfo(11), to the Verdure of the 
Vegetables without, and to the Increment and Vi-’ 
gour of the Treafures within them. 


Thus 


a" . tose . 


(11) As the Hills being higher, are marurally difpofed to be 
drier chan the Valleys ; fo kind Nature hath provided the grea- 
ter fupplies of Moifture for them, fuch at Jeaft of them, as do 
nor afeend above the Clouds and Vapours. Fer, befides the 
Fountains continually watering chem, they have more Dews and 
Rains cotnmonly than the Valleys. They are mere frequently 
covered wich Fogs ; and by retarding, ftopping, or PempreHg 

7 the 


Cc. Ge ‘ 7 . 
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Thus having vindicated the prefent Form and 
Fabrick of the Earth, as diftributed into Mountains 
and Valleys, and thereby fhewn in fome meafure 
the Ufe thereof, particularly of the Mountains, 
which are chiefly found fault with: [have, E hope, 
made it in fome meafure evident, that God was no 


idle Spectator (12), nor unconcerned in the ordering 


of the Terraqueous Globe,as the former bold Charges 
againft it do infer ; that he did not fuffer fo grand 
a Work, as the Earth, to go unfinifhed out. of his 
Almighty Hand; or leave it to be ordered by 
Chance,, by natural Gravity, by cafual Earthquakes, 
€7c. but that the noble Strokes, and plain Remains 
of Wifdom and Power therein do manifeft it to be 
his Work. That particularly the Hills and Vales, ° 
though to a peevifh weary Traveller, they may 
feem incommodious and troublefome, yet are a no 
ble Work of the great Creator, and wifely ap- 
pointed by him for the good of our fublunary 

World. 7a 
And fo for all the other parts of our Terraqueous 
Globe, that are prefumed to be found fault with by 
fome, as if carelefsly ordered, and made without 
any Defign or End; particularly the slau 
| : ) 








the Clouds, or by their greater Cold condenfing them, they have 
larger quantities of Rain fall upon them. As I have found b 
actual Experience, in comparing my Obfervarions wich chofe 


~ my late very curious and ingenious Correfpondenc, Richard 


Townley, Efg; of Lancifbire, and fome others, to be met with 
before, Chap. 2. Note 1. From which it appears, that above 
double the quantity of Rain fallech in Lancafbire, than ac Upmin- 
fier. The reafom of which is, becaufe Laneafbire hach more, 
and much higher Hills than Ejfex hath. See Book II Chap..5 
Note 5. ar rs ee ar: “ 

(12) Accufandi fané mea fententia hic funt Sophifte, qui cum 


nondum invenire, neque exponere opera Natura queant, eam tamen 


inertia atque in{citia condemnant, Xc Galea de US Pare 1. 1. 10 


Vide 
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of the dry Land and Waters ; the laying the feve- 
ral Strata, or Beds of Earth, Stone, and other 
Layers before {poken of ; the Creation of noxious 
Animals, and poifonous Subftances ; the boifterous 
Winds; the Vulcano’s, and many other things 
which fome are angry with, and will pretend to 
amend : I have before fhewn, that an infinitely wife 
Providence, an Almighty Hand was concerned even 
inthem, that they all have their admirable Ends, 
and Ufes, and are highly inftrumental and benefi- 
cial to the Being, or Well-being of this our Globe, 
‘or to-the Creatures refiding thereon. _* 

So alfo for Humane Bodies, it hath been an anct- 
ent (||) as well-as modern Complaint, that our Bo- 
dies are not as big as thofe of other Animals, that 
we catmot run as fwift as Deer, fly like Birds, and 
‘that we are out.done by many Creatures in the ac- 
‘curacy of the Senfes, with more to the fame pur- 
‘pole, But thefe Objeétions are well anfwered by 
Seneca (+), and will receive a fuller Solution from 
‘what I fhall obferve of Animal Bodies hereafter. : 

| | 7 . pit 





(|) Vide quam iniqui fint divinorum munerum aftimatores, etiam 
_quldam profeffi fapientiam, Queruntar quod non magnitudine corpo- 
tH aquemus Elephantes, velocitate Cervos, levitate Aves, impetu 
Taos; quod folidior fit cutis Belluis, decentior Danis, denftor 
Unfis, moMior Fibris.; quod fagacitate nes navinm Canes vincant, 
quod acie luminum Aquile, fpatio atatis Corvi, multa animalia 
andi facilitate. Et cum quadam ne coire quidem in idem Natura 
batiatur, ut velocitatem corporis ¢y vires pares animalibus habea- 
Tus, ex diverfis ¢y diffidentibus bonis Hominém non effe compofi- 
fun, injuriam vocant ; ¢y in negligentes noftri Deos querimoniam ~ 

jaciunt, quod non bona valetudo,-¢y vitiis inexpugnabilis data fit, 

quod non futuri fcientia. Vix fibi temperant quin eoufque impuden- 
hit provebantur, ut Naturam oderint, quod dt Deos fumus, quod 

tn in aquo ills fletimus. Seneca de Benef. 1.2.¢c. 29. 
(TY) Quanto fatius eft ad contemplationem tot tantorumque benefi- 
Corum reverti, dy agere gratias, quod nos in hoc pulcherrimo domi- 
~tllig voluerunt [Dit] fecundos fortiri, quod terrenis i aA 
ee ccleaner en 


| Slravis, Galen, de Ul Part 11. concluse 
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But indeed after all, it is only for want of our | 


knowing thefe things better, that we do not admite 


(13) them enough; it 1s our own Ignorance, Dul- : 


nefs, or Prejudice, that makes us charge thofe noble 
Works of the Almighty, as Defects or Blunders, as 
Ill-contrived, or []l-made. > | 

It is therefore fitter for fuch finite, weak, igno- 
rant Beings, as we, to be humble and meek, and 
confcious of our Ignorance, and jealous of our own 


Judgment, when it thus confronteth infinite Wif- f 


dom. Let ys remember how few things we know, 
how many we err about, and how many we are 
ignorant of : and thofe, many of them, the moft 
familiar, obvious things; things that we fee and 


handle at Pleafure, yea our own very Bodies, and i 





that very part of us whereby we underftand at all, ' 


our Sov}. And fhonld we therefore pretend to cen- 


t 


{ure what God doth! Should we pretend to amend - 


his Work! Or to advife infinite Wifdom! Or to 


know the Ends and Purpofes of his infinite Will, as 
af we were of his Council! No, let us beay in mind, | 


that thefe Objections are the Products, not of Rea-— 
fon, but of Peevifhnefs. They have been incom- 


moded by Storms and Tempefts , they have been 
terrified with the burning Mountains, and Earth- 
quakes; they have been annoyed by the noxious 
Animals, and fatigued by the Hills; and there- 
fore are angry, and will pretend to amend thefe 
Works of the Almighty. But in the Words of ‘ 
-* (rn ae: | | Pau 





Then having reckoned up many of the Priviledges and Benefirs 
which thé Gods, he faith, have conferred upon us, he con- 
cludes, Ita eft: cariffimos nos habuerunt Dit immortales, babent- 
que. Et qui maximus tribui bonos potuit, ab ipfis proximos colloca- 


verunt. Magna accepimus, majora non cepimus. Senec. idid. 


(33) Naturam maximeé admiraberis, fi omnia ejus opera peru. 


Gohom: 


a2 P 
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Paul (14), we may fay, Nay, but, O Man, who art 
thou that replisft .ogainff God? Shall the thing formed 


: 19 to bis that formed it ; Why haf thou made me thus ¢ 


ath not the Patter power over the Clay, of the fame 


damp to make one Vefiel to honour, and another to difhe- 


sow ° If the Almighty Lord:of the World had for 


7 Ahis own Pleafure made this our World more tncon- 


venient for Man.; it would better. become us to fit 
fill, and be guiet, to lament our own great infir- 
mities and failings; which deferve a worfer place, a 
more incommiodious Habitation ;:than we meet with 
in this eleganr, this well-contrived, well-formed 
World ; in which we find every thing neceffary: for 
the Suftentation, Ufe and Pleafare both of Man, 
and every other Creature here below; as well as 
fome Whips, fome Rods to fcourge us for our 
Sms(15). But-yet fo.admirably well tempered is 
our State, fach..an-accord, fock an harmony is 
there throughout the Creation, that if we. will but 
aries the ways of Piety and Virtue, which God 


hath appointed, if we will form our Lives accor- 
thing to the Creator's: Laws; we may efcape the 


Evils 


‘ 








(14) Rom. De 205 24 ae ae 
(15) Neither are they [apxious Creatures) of les Ufe te amend 
cur Minds s by teaching ws Care, and Diligence, and more Wit. 
And fo much the more, the worfe the things are, we fee, and 
foould avoid. Weefles, Kites, and other mifchieveus Animals, in-— 
duce us to Watchfulne{s : Thiftles and Moles, to good Husbandry, 
Liee oblige ws to Cleanline{s in our Bodies; Spiders in®our Houfes ; 
and the Moth in our Clothes. The deformity and filtbine[s of Swine, 
make them the Beauty-[pot of the Animal Creation, and the Em- 
blems of all Vice. ———The Truth is, things are hurtful to us, only 
by Accident ; that is, not of Neceffity, but through our own Negli- 
gence, or Miflake, Houfes decay, Cornis blafted, and the Weevle 
breeds in Mault, fooneft towards the South, Be it fo, it is then. — 
our own. fault, if we ufe not the means, which Nature and Art 
have provided againft thefe Inconveniences. Grew’s Cofmol. ¢. 2. 
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Evils of this our frail State, and find fufficient 
means to make us happy whilft we-are in the Body. 
The natural Force and Tendency of our Vertue 
will prevent many of the Harms(16), and the 
watchful Providence of our Almighty Benefactor 
‘will be a Guard againft others; and’ then. nothing 
is wanting to make us happy as long as we are if | 
this World, there being abundantly enough to en- | 
testain the Minds of the moft contemplative ; Glq- : 
‘ies enough to pleafe the Eye of the moft curious 
and inguifitive; Harmonies and.Conforts of Na- } 
tures own, as well as Man’s making, fufficient to 
delight the Ear of the moft harmonious ; all forts |. 
‘of pleafant Gufto’s to gratify the Tafte and Appe 
tite even of the moft luxurious ; and fragrant Odours — 
‘to pleafe the niceft and tendereft Smell; and ina 
word, enough to make us love and delight in this 
World rather too much, than teo little, confidering 
~~ nearly we are.allied to another World, as well 
as this. Ca, ee he 





(16) Non eff gemendus, nec gravi urgendus nece, 
~  Virtute quifquis abjtulit fate trer. | 7 
Senec. Hercul. Oet. Act. 5. Car. 1833 
Nunquam Stygias fertuy ad unibras °° 
Lnetyta Virtus” Id. Void. Car. 1982, 
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BOOK Iv. 


Of | Animals ine general. - 





N the laft Book having furveyed the Farth it 
felf in particular, I fhall fext take 2 view of, — 
the Inhabitants thereof; or the feveral kinds of 

Creatures (1) that havé their Habitation, Growth, 
or Subfiftence thereon. : 


_- Thefe Creatures are either fenfitive, or infertfitive 


Creatuires. | _ a ay ie 
In {peaking of ttiofe endowed with Senfe; E thal} 
confider, © oF : 
1, Some things commion to them dll." 
2. Things peculiar to their Tribes. as 
1, The things in common, which I interld to take” 
fiotice of; are thefe Ten. = 
t. The five Senfes, arid their Organs 
4 The great Inftrumertt of Vitality, Refpiras 


— ton. : 


_ Inals.. 


3. The Motion, or Loéo-inotivé Faculty of “Ani 
he Th 





(1) Principio éelum; ac tervas, campofque liquentes, 
-— Lucentemque globum Luna, Titaniaque aftra | 
. Spiritus intus alit, totamque..infufa, per avtys , 

Mens agitat molem, do‘ magno fe corpore mifcets 


Inde boininuri, pecudumque genus, vitaque volanturt 

Et qua marmoreo féert monflva fub aquore ponte. 
Iguens.eft.iilis. vigor, Cy coelefin. orige 

Stminiba, Visgil, Asseid. L. 6. | ie) paste 
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86 Survey of Animals. 
4. The Place, in which they live and act. 
-§ The Balance of their Numbers. 
. } Their Food. . .. . 
7. Their Cloathing. 
8. Their Houfes, Nefs, or Habitattens. 
9. Their Methods ot Self-Prefervation. 
' yo. Theie Generation, and Confervation of their 
Species by that means. - : 





CHAR L | 
«OF the five Senfes in general. 


Book IV. 


HE firft thing to be confidered in common. to ~~ 


all the fenfitive Creatures, is their faculty of 
Seeing, Hearing, Smelling, Tafing, and Feekng ; and 
the Organs miniftring to thete five Senfes, toge- 
ther with the exact Accommodation of thofe Senfes 
and their Organs to, the State and Make of every 
Tribe of Animals (2) The confideration of 
which Particulars alone, was there. no other de- 


. monftrations of God, is abundantly fufficient to 


evince the infinite Wifdom, Power and Goodnefs 
of the great Creator. For who can but ftand 
_amazed at the Glories of thefe Works; at the 
admirable Artifite of them, and at their noble Ufe 
and Performances! For fuppofe an Animal, as fuch, 


_had Breath and Life, and could move it felf hither 
and thither ; yet how could it know whither €o go, 
what it was about, where to find its Food, how to 


avoid 








(2) Ex Senfibws ante satera Homini Tatts, deinde Guftatus : 
reliquis fupératur a multis,  Aqnita clarins cernunt : Vultures {a- 
gacins odorantur : liquidiks andiunt Talps ebrute terra, tam denje 
atque furdo nature elemento. Pha, Nat. Hilt. 1. 10, ¢. 69. 

| 4 3 (3) Oculi; 
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avoid thoufands of Dangers (3), without Sight ! 
How could Man particularly, view the Glories of 
the Heavens, furvey the Beauties of the Fields, and 
enjoy the Pleafure of beholding the noble Variety 
of diverting Objects, that do ‘above usin the Hea- 
vens, and here in this lower World, prefent thein- 
{elves to oir view every where; how enjoy this, E 
fay, without that admirable fenfe of Sight (4)! 
How could alfo the Animal without Smell and Taffe © 
diftinguifh its Food, and difcern between wholfome 
and unwholfome ; befides the Pleafures of delightful 
Odours, and felifhing Gufto’s! How without that 
other Senfe of Hearing, could it difcern many Dan- 
gers that are at a diftance, underftand the mind of 
others, perceive the harmonious Sounds of Mufick, 
and be delighted with the Melodies of the winged 
Choir, and all the reft of the Harmonies the Creator — 
hath provided for the Delight and Pleaftre of his 

Creatures! And laftly, how could Man, or any 
other Creature diftinguifh Pleafure from Pain,. 


! Health from Sicknefs, and: confeguently be able to 


keep their Body found and entire, without the fenfe _ 


' of Feeling ! Here, therefore, we have a glorious Oeco- 


homy in every Animal, that commandeth Admira: — 


tion, and deferveth our Contemplation: as will bet- 
! tee appear by coming to Particulars, and diftin@ly 
” confidering the Provifion which the Creator hath 


made for each of thefe Senfes. | - 
| | oe | CH AP. 





' (3) Oculi, pars corporis pretiofiffima, és qui lucis ufu vitam di- 
Singuant a morte. Plin. Nat. H(t. ot. c. 37. | 


_ (4) Femina alique Megarenfes folis oculis‘difcernere valebant in- 


» br Ova que ex Gallina nigra, dy que ex alba nata funt. Grimald. 
, de Lumin, & Color Pf. 43. §. 60. 
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CHAP. IL 
Of the Eye. 


Eo our clearer proceeding in the confideration 
of this noble Part(r), and underftanding its 
Oeconomy, I fhall confider, 
1. The Form of the Eye. 
2. Its Situation in the Body. 
2. Its Motions. 
4. Its Size, 
5. Its Number. 
6. Its Parts. : 
7. The Guard and Security Nature hath provided 
for this fo ofeful a part. : | 
As this eminent part hath not been pretermitted 
by Authors, that have made it their particular Defign 
and Bufinefs to fpeak of the Works of God ; fo di- 
vers of the aforefaid Particulars have been touched 
upon by them. And therefore J fhall take in as lit- 
tle as pofhble of what they have faid, and as near 
as 


epee engender RIE 





(1) In DiffeFionibus anatomicts vix aliquid admirabilius aut ar- 
tifciofius, firudtura Oculi bumani, meo quidem judicio, occurit : ub 
merito per excellentiam Creatoris appelletur Miraculum. Gul, 
Fabr. Hildan. Cent. 2, Obferv. 1. | 

So likewife that accurate Surveyor of the Eye, Dr. Briggs, 
whofe Ophthalmography 1 have mec with fince my penning this 
parc of my Survey. His Character of this curious Piece of God’s 
' Work is, Inter. pracipuas corporis animati partes, que magni Con- 
ditoris noftri fapientiam oftendunt nulla fane reperitur, qua mayjori 
_ pompa elucet quam ipfe Oculus, aut qua elegantiori forma concinna- 
Zur. Dum enim alia partes vel minori fatellitio ftipantur, vel in 
tantam venuftatem haud affurgunt ; Ocelli peculiarem honorem Cy 
decus a fupremo Numine affatum referunt, @y nunquam non finpende 
_ fue Potentia charatleres reprafentant.. Nulla fané pars tam divine 

artificio Uy ordine, &e, Capp Bt 7 
a - (2) 
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as I can, mention chiefly what they have omitted. 
And | a 
1. For the Form of the Eye ; which is for the 
moft part Globous, or fomewhat of the f{pheroidal 
Form: Which is far the moft commodious optical 
Form, as being fitteft to contain the Huinours 
within, and to receive the Images of Objects from 
without (2).. Was it a Cube, or of any multangn-. 
lar Form, fome of its Parts would lie too far off (3), 
and fome too nigh thofe Ienticular Humours, which 
by their Refractions caufe Vifion. But by means of 
the Form before-mentioned, the Humours of the 


[Eee 





(2) Ie is a good reafon Frier Bacon affigns for the Sphzricity 

the Eye: Nam fi effet plana figure, fpecies rei majoris oculo non 
pollet cadere perpendiculariter fuper eum. ——Cum ergo Oculus vi- 
dtt magna corpora, ut fere qugrtam celi uno ‘afpectu, manifeftum 
ef, quod non poteft effe plane figura, nec alicujus nifi{pharice, quo- 
niam fuper Spharam parvam poffunt cadeve perpendiculares infinita, 
gue a magno corpore veniunt, gy tendunt in centrum Sphere: Ee . 
fic magnum corpus poteft ab Oculo parvo videri.. For the Demon-. 
ftration of which he hach giver us a Figure. Rog. Bacon Per/ped. 
Diftina. 4. Cap. : er 

Dr. Briggs faith, Pars antica, (five Cornea,) convexior eft 
pefica : bac enim ratione radii.melins in pupillam detorquentur,. ¢y 
Oculi fundas ex altera parte in majorem (propter imagines rerum 
ibidem delineandos ) eapanditur. Ibid. §. 2. 

(3) Suppofe the Eye had the Retina, or back-part flat for the 
Reception of the Images, as in Fig. 1. ABA ic is manifeft, thar 
it the extremes of the Image AA were at a due-foeal Diftance, 
the middle B would be too nigh the Cryftalline, and confequent- 
ly appear confufed and dim ; but all parts of che Retina lying 
at a due focal Diftanee from the Cryftalline, as ac AGA, there- 
fore the Image painced thereon is feen diftinét and ciear. Thus 
in a dark Room, with a Lens ac a hole in the Window, (which 
Sturmius calls his Artificial Eye, in his -Exercit. Acad, one ot 
which he had made for his Pupils, to run any where on Wheels. 
Ja this Room, I fay,) if che Paper chac receives the Images be 
too nigh, or too far off the Lens, the Image will be contufed 
= dim ; but in the Focus of che Glafs, diftintt, clear, and a 

eafane Sight.- | yo an ee 
: + Sieh (4) Blemmits 
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Eye are commodioufly laid together, to perform 
their Office of Refraction ; and the Retina, and eve- 
sy other part of that little darkened Cell, is neatly 
adapted regularly to teceive the Images from with- 
out, and to convey them accordingly to the com- 
mon Senfory in the Brain. 

To this we: may add the Aptitude of this Fi- 
gure to the Motion of the Eye. For as it is ne- 
ceflary for the Eye to move this way, and thae 
way to adjuft it felf to the Objects it would view, 


‘fo by this Figure it is well ‘prepared for fach Mo- 


tions, fo that it can with great facility and dexte- 
rity direc it felf as Occafion requires. 7 

And as the Figure, fo no lefs commodious is, 

2. The Situation of the Eye, namely in the 
Head (4), the moft ere, eminent Part of the Bo- 
dy, near the moft fenfible, vital Part, the Brain. 


By its eminence in the Body, it is prepared to take 


jn the more (5) Objects. And by its Situation in 


the Head, befides its Proximity to the Brain, it is 
in the moft convenient place for Defence and Secu- 
rity. In the Hands, it might indeed (in Man) be 
rendered more eminent than the Head, and be 
turned about here and there at Pleafure. But then 
it would be expofed to many injuries in that a¢tive 


Part, and the Hands (6) rendered a lefs active and 


ufeful 








(4) Blemmyis traduntur capita aleffe, Ore dy Oculis pegori 
afixis, Plin. Nat. Hift. 1. 5. c. 8. Occidentem verfus quofdam 
fine cervice Oculos in bumeris babentes. Ib. 1.7. c. 2. From chefe, 
and other fuch like Fables, in this Jaft cited Chaprer, no doubt . 
our famous Romancer Sir 7. Mandeville, had his Romantrick 
Stories, related in his Travels. 

(5) See Book V. Chap. 2- Note 5. . ais 

(6) Galen deferves to be here confulted, who ia his Book De 
Uju.Partium, from many confideratioss of the Hand, fuch as 
what is here mentioned, as alfo its Scru€tare, Site, and Ufe, 
Jargely proves and reflects the Wiidom and Providence of 
the Contriver and Maker of thar Parc. 


(7) Thus 


‘N 
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' ufeful Part.. And the like may be faid to its Site 
‘in any other part of the Body, but where it is. 
: But in the Head, both of Man, and other Animals, 
i at is placed in a Part that feems to be contrived and 
: made chiefly for the action of the principal Senfes. 
__ Another thing obfervable in the Site of the Eye, 
‘is the manner of its Situation.in the Head, in the 
: Fore part, or Side-part thereof, according to. the 
’ particular Occafions of particular Animals. In Man, 
: and fome other Creatures, it is placed to look diretly 
: forward chiefly, but withal it is fo ordered, as to 
: take in near the Hemifphere before it. In Birds, and 
fome other Creatures, the Eyes are fo feated, as to 
, takein near a whole Sphere, that they may the bet- 
! tet feek their Food, and efcape Dangers. And in 
:, fome Creatures they are feated, {0 as to fee beft be- 
tt hind them (7), or on each fide, whereby they are 
: eflabled to fee their Enemy that purfues them that 
Way, and fo make their efcape. 
And for the Affiftance of the Eyes, and fome of 
« the other Senfes.in their Actions; the Head is gene- 
|, tally made to. turn here and. there, and move as 
t Occafion requires. Which leads me to the ce 
3. Thing to be remarked upon, the Motzons of 
i: theEye it felf. And this is generally upwards, 
downwards, backwards, forwards, and every way 
(8), for the better, more eafy, and diftind Recep- 


| 


_ von of the vifual Rays. | 


at 
ie rs ee 
or 





= (7) Thus in Heres, and Coneys, their Eyes are very procube- 
fant, and placed fo much towards the fides of their Head, char 
riwo Eyes cake in nearly a whole Sphere: whereas in Dogs, 
{that purfue chem,) the Eyes are fec more forward in the Head, 
00 look thac way, more than backward. - 

(8) Sed lubricos Oculos fecit [Natura] do mobiles, ut ¢y decli- 
narent figuid noceres ; Uo afpectum, quo vellent, facile converterent. 
Cicer. de Nat. Deor, L. 2. Sat eee 

| (9) The 


Oe Te 


But - 
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But where Nature any way deviateth from this 
Method, either by denying Motion to the Eyes, or 
the Head (9), it 1s a very wonderful Provifion fhe 


hath made in the Cafe. Thus for a remedy of this 
Inconvenience, in fome Creatures their Eyes aré | 
fent out at a Diftance (10) from the Head, to be cir- © 
‘cumvolved here and there, or one this, the other _ 

that 








(9) The Eyes of Spiders, (ia fome four, in fome fix, and it - 
fome eight,) are placed all in the fore front of their Head, (which - 


is round, and without any Neck,) ali diaphanous and tranfparent, 
like a Locket of Diamonds, &c. neither wonder why Provident 


flould be fo anomalous in this Animal, more than in any other wt — 


s: ee. ¢ 


know of. For, 1. Since they wanting a Neck cannot move thei 


Head, it is requifite that defect fhould be fupplied by the multiple . 


city of Eyes. 2 Since they were to live by catching fo nimble a - 


Prey as a Fly is, they ought to fee her every way, and to take her 


per falcum (as they do) without any Motion of the Head to dit 
wer her : which Motion would have feared away fo timtorous an In - 


fect. Power’s Microfc. Obferv. pag. rr. 


The Eyes of the Cameleon refemble a Lens, or Coftvex Glafs, fa. 


in a verfatile globular Socket, which fhe turned backward, or any 
way, without moving her Head; and ordinarily the oné a contrary, * 


or quite different way from the other. Dr. Geddard im Phil. Tranf. 
Nr. £37. 7 a , 

But what is more extraordinary in this Motion [of the Camelion' 
Eye] is to fee one of the Eyes move, whilft the other remains im 
moveable, and the one to turn forward, at the fame time that 
the other looketh bebind ; the one to look up to the Sky, when the 


, A 


_ other is fixed on the Ground. And all thefe Motions to be foex — 


tream, that they do carry the Pupilla under the Creft, which makes ‘ 
the Eye-brow, and fo far into the Canthi, or Corners of the Eytsy. ~ 


that the Sight can difcern whatever is done juftly behind it, and 


direllly before, without turning the Head which is faftened to the 
Shoulders, Mem. for a Nat. Hift. in Anatom. diffedt. at Parife 


Diff. of Camel. pag. 22. 


(10) Snails fend out their Eyes at a Diftance, they being cot : 


tained in their four Horns, like atramentous Spots, fixed to the 


end of their Horns ; or rather to the ends of thofe black Filamentt 
or optich Nerves, which are fbeathed in her Horns, as Dr. Power — 


wordeth it. Obf. 31. pag. 3& So-che-ingettious Dr. Lifter Exer 
cit, Anat. Coch!. and Liman ; 


(41) Vid 
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that way, at Pleafure. And in Creatures, whofe 
Eyes are without Motion, as in divers. Infects, in 
this Cafe either they have more than twe Eyes, or 
their Eyes are nearly two protuberant. Hemifpheres, 
and each Henjifphere often confifting of a prodigious 
Number of other little Segments ot a Sphere (11). 
By which means thofe. Creatures are fo far. from 
being denied any Benefit.of that noble:and moft 
neceflary Senfe, of Sight, that. they have probably — 
more of it than other Creatures, anfwerable to the 
Rapidity of their Flight, and brifk -Motion ; and. 
to their Inquefts after Faod, Habitation, or Repofi- 
tories of Generation, or.fuch other neceflity of the 
Animal. _- - a ee ee Ww 
4. Another admirable. Provifion in the Eye is, 
its Size; in fome Animals large, in fome little. Ie 
would be endlefs here.to enumerate Particolars ; as 
- thofe of Quadrupeds, Birds, Infets, and other Tev- 
-feftrial Animals. And as for Fifhes, they will 
fall onder another part of my Survey. - 
I fhall, therefore, only take notice of ‘its Size in 
one Creature, the Mole (12). As the Habjtation of 
that uncouth Animal is wholly Subterraneons, its 
| ee os _ Lodging, 





(t1)Vid. 1. 8.c. 3. Note x. 7 

_ (12) Severinus is of Arifotle's, Pliny’s, and Alb. Magnus’s O- 
Pinion, that the Mole hath no Sight ; G. Seger denies any hu- 
_ Mour to be therein, bute thinks they may probably fee, becaufe 
Nature made nothing in vain. But Borrichius faith, cheir Eyes 
| ‘have appendiculam nerveam in cerebrum euntem cujus beneficio g! obi 
ili [che litle Eyes} extra pelle’ facile poterant exferi; retrahi- 
, Me pro arbitrio. —~—Inillis oculorum globulis humor aqueus copiosé 
| i natabat, cetererum non nifit tenue veftigium. Blaf. Anat. 
, aim. Cc. 25 | ms ei = ie 

 «=& anna Natura hoc vitg genus ipfi deftinavit, etiam perquam ' 
_ -EXguos Oculos——dedit eo confilio, ut ii, pratiofiffima corporis 
_ Pars, a terre pulyere ne affligerentur. i in{uper pilis tefti, &c. 
pe illis oculis infunt, ¢y tunica nigra, uvea, fe prodit.: Ad 
MS frainite alio nervus venit. Schneider in Blaf. ibid. 

poe Ne Be Sg ewe i a a . Some 
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Lodging, its Food, its Exercifes, nay, even all its 


Paftimes and Pleafures are in thofe Sabterraneous 2 


Receffes and Paflages, which its own. Induftry hath 
made for it elf; fo it is an admirable . Provifion 


made in ‘the Size of the Eye of that little Creature, “ 
to anfwer all its Occafions, and at the fame time to * 


prevent Inconveniences. © For as a little Light will 


fuffice an Animal living always under Ground ; fo ~ 


the fmalleft Eye will.abundantly fupply that Oc 
cafion. And asa large protuberant Kye, like that 


of other: Animals, would-much annoy this Creature | 


In its.prinripal Bufinefs, of: digging for its Food 
and Paffage; fo.it is endowed with avery fmuall 
one, commodioufly feated in the Head, and well 
fenced and guarded againft the Annoyances of the 


e Earth. a. | 


5. Another. thing remarkable in ‘this noble pat 
Animals is, its Mmnbers, not lefs than two (13) 
ee ee. ey ee © ie i 


of 


? 


I 


| \ 
i 
iF : 
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~* Some time fince I made divers accurate Diffe€tions of che Eyes — 
of Moles, wich the help of Microftopes, having a doube whether © 
what we take to be Eyes, were fuch or no. Buc upon a ftrit Scrat * 
ny I plainly could diftinguifh che Vitreous,and Cry/talline Humours, © 


Yeas the Legamontum Ciliare, and the atramentaceous “Pfucus The * 


Pupil { could manifeftly difcern co be round, and the Corns © 
copped, or conical : The Eye i§ ac a great Diftauce from the 
Braia, the Optick-Nerve very flender, and long, reaching from - 


~the Eye chrough the incermediare Flefh, and: fo paffeth ro the - 
Brain, along wich the pair ot Nerves reaching co the Noft, ‘ 
which ave much the largeft im‘all the Animal. Fhefe Creacutts, © 


I imagine, have che faculty of withdrawing their Eyes, if not - 


guice into the Head, as Snails, yee more or lefs within the Hatt, | 
as they have more of lefs occafion to ufe, -or guard thet - 


‘Eyes, 2 : 
Galen faith, Moles have Eyes, the Cryftalline and 2/itveous He- 
‘ mours, encompaffed with Tunicks. De Uf. Part. 1. 14. €. 6. 50 — 


accurare an Anaromift was he for his cime, 


(13) Pliny ceils us of a fore of Heron with bur one Eye, br - 
*swas only by hearfay. Inter Aves Ardeolarum genere, quos Leu 


een ee 
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in any inftance, that I know of ; and in fome Ani- 
mals more, as I have already hinted (14.) 

Now this is an admirable Provifion ; firft, for 


_ the Convenience of taking in the larger Angle or 
. Space: And in the next place, the Animal is by 
- this Provifion, in fome Meafure, prepared for the 
. Misfortune of the lofs of one of ‘thefe noble, and 


sdyl- 
. 


neceflary Organs of its Body. 


» But then befides all this, there is another thing 
. confiderable in this multiplicate Number of the 
(; Eye; and that is, that the Object feen is not mul- 
i tiplied as well as the Organ, but appears but one, 
i" a feen with two, or more Eyes(15). A ma- 
pie . 

- fhisfo noble a Part, and of the exquifite Art he 


Sign of the infinite {kill of the Contriver of 
employed 





esuncant, altero ocalo cavere tradunt. Nat. Hift. 1. 11. c. 37¢ 
Sothe King of che Nigra, that hath but one Eye, and that in his 
Forehead. 1. 6. ¢. 30. , | | | 
~ (14) Supra, Note 9. 

(ts) The moft celebrated Anatomifts differ greatly aboue the 


" feafon why we fee not double wich two Eyes. This Galen, and 
: thers after him, generally chought to be from a Coalition o¢ 


Decuffation of the Oprick Nerves, behind the Of. Sphenoides. 


“. Bue whether they decuffate, coalefce, or only touch one another, 
"they do not well agree. The Brtholines exprefsty affert they are 
United, non per fimplicem contattum vel interfefiencm in homine, 
"fad tetalem fubftantia confufionem. Anat. 1. 3. c. 2, And whereas 
_ Vefalins, and fome others had found fome Inftances of their be- 
- di 

. terier fubftantis, ut accurata difquifitione deprebendi, 

‘ ~ Bue our learned Dr. Gibfon, (Anat. 1. 3. c. 10.) faith, they 


united ; they fay, Sed in plerifque ordinarié confunditur in- 


t . united: by the clofeft Conjunttion, but not Confufion of their Et- 
“bres | 


“ * Bye others think the reafon is not from any coalefcence, con- 


fact, or croffing of che Optick-Nerves, but from a Sympathy be- 


“tween them, Thus Monfieur Cartes is of Opinion, that the Fi- - 


‘ 
‘4 

‘? 
’ 


ah: 
oe 


brille copftituzing the medullary Part of thofe Nerves, being 
fpread in the Retinz of each Eye, have each of them correfpon- — 
ding Pares in the Brain ; fo that when any of thofe Fibrille are 


zu firuck by any parcof an Image, the correfponding Parcs of the 


* Bratn 
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employed in the formation thereof. But the Defign 
and Skill of the infinite Workman, will beft be fee 
forth by | 

6. Surveying the Parts and Mechanif{m of this 
admirable Organ the Eye. And here indeed 
we cannot but ftand amazed, when we view its 
admirable Fabrick, and confider the prodigious ex- 
acinefs, and the exquifite Skill employed in. every 
part nfiniltering to this noble and neceflary Senfe. 


To. 








Brain are thereby affected, and che Soul chereby informed, dy. 
but fee more hereafter under Note (38), from ’ artes himéfelf. 
Somewhat like rhis 1s che Notion of our judicious Dr. Briggs, - 
who thinks the Optick.Nerves of each Eye confift of Homeloggus 
Fibres, having their rife in the Thalamus Nervorum Opticorum, 
and chence continued to both the Retine, which are made of 
them : And farther, chat chofe Fibrille have the fame Paralle- 
lifm, Tenfion, gc in both Eyes; and confequently when an 
Image is painted on the fame correfponding, fympathizing Parts 
of each Retina, the fame Erfects are produced, the fame Notice 


‘or Information is carried to the Thalamus, and fo imparted 9 


the Soul, or judging Faculry. That chere is fuch an ‘Oxcosoxd- 
ser beeween the Ketine, &c. he makes very probable from 
the enfuing of double Vifion upon the Interruption of the Pa 
rallelifoa of the Eyes; as when one Eye is depreffed with the 
Finger, or their Symphony imerrupted by Difeafe, Drunkennef;, 
dc. And laftly, chac fimpie Vifion is not made in the former 
Way, viz. bya Decuffation or Conjunétion of the Optick-Nerves, 
he proves, becaufe thofe Nerves are but in few Subjcéts decufla- 
ted, and in none conjoined actherwife than by a bare Contat, 
which ig particularly manifeft in Fifhes ;.and in fome Inftances 
it hath been found, thae chey have been feparated without any 
double Vifion enfiing thereupon. Vid. Brig. Opthalmogr. cap. 
y1.& 5. and Nov. Vif. Theor. paffim. — 

After che fame manner our juftly eminent Sir Ifzac Newton 
Are not the Species of Objects feen with both Eyes united where the 
Optich. Nerves meet before they come into the Brain, the Fibres on 
the right fide of both Nerves uniting there, &c. For the Optick 
Nerves ef fich Animals as look the fame way with both Eyes, (a 
of Men, Dogs, Sheep, Oxen, &c.) meet before they come into the 
Brain; but the Optick-Nerves of fuch Animals as do not look the 
fame way with both Eyes, (as of rijhes, and of the Ckameleon,) 
dq not meet, if I amrightly informed. Newt. Opt..Q. 15 . 

Pn geen aa ms * das * (15) Mige 
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‘To pafs by its. Arteries and Veins,: and {uch other 
' parts common to the reft ef. the Body; let us caft 
our Eye on its ‘Mufcles. Thefe.we thall fiod exatt- 
‘ly and neatly placed, for every Motion of the Eye, 
‘Let us view its Tuwicks ; and thefe we fhall find fo 
admirably feated, fo well adapted; and of fo firma 
texture, as to fit every place, to. aniwer every occa- 
fion, and to be proo againit all common Inconve- 
‘niences, and Annoyances. Let us examine its threé 
Humoars ; and thefe we fhall find all.of exquifite 
-Clearnefs and :Tranfparency, for an-eafy admiffion 
of the Rays; well placed for the refraGing of them, 
and formed (particularly the Cry/felline Humour) 
by the nicef® Laws of Opticks, to celleét the wan- 
dering Rays into a point. And to fame no more; — 
‘let us look into its darkned Cell, where thefe curi- 
-6us Humours lie, and ihto which the glories of the 
- Heavens and thé Earth are brought, and exquifite: 
“ly Pidured ; and this Cell we thall find, without; 
: well prepared by means of its Texture, Aperture; 
and Colous, to fence. off.all the ufelefs, or noxioué 
-Rayt; and within, as well coated with a dark Te- 
‘gument, that it may not refleét, diflipate, or any 
_Way eonfufe, or difturb the beneficia] Rays (15)... 
». But to defcend to Particulars, although it would 
-bea great Demonftration of the Glory of God; yet 
-Wonld take up too much time, ae hath been in 
.fome Meafure done by others, that have written o 

God’s Works: Paffing over therefore what = 
ae i : | ave 





' (16) Nigra eft (Uvea} ut radios. (ab Oculi fundo ad anteridyens 
| Que partem reflectos) obumbret ; ne bi (ut ait clar. Cartefins) ad 
-Qenli fundum retorti ibidem tonfufam vifionem efficerént. Alia for- 
an ratio bujus higredinis flatuatur, quod radii in vifione fuperflui, 
qut ab objet latéralibus proveniunt hoc ritu obferbeantur, Ita 
enim e loco obfcuro interdin objed2 optime intuemur, quia radii tune 
ee circuinfufo lumine won diluuntur. Brigg’s Opthal. ¢. 3. 
$e . e@. : 


H (19) Adis | 
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have obferved, I fhall under each principal Part 
take a tranfient Notice of fome things they have 
omitted, or but flightly ae of, a 
| ll be concerning the Mof 

cles of the Eye, and their AEquilibration: Nvothing | 
can be moré manifeftly an act of Contrivance' dad - 
Defign, than the Mfnfcles of the Eye, admirably | 
adapted to move it any, and every way ; upwards, . 
' downwards, to this-fide, or that, or howfoever 
we pleafe, or there is oceafton for, fo as to always 
keep that Parallelifin of the Eye which is neceffary . 
to true Vifion. For the performance of which Ser. : 
vice, the Form, the Pofition; and the dte Strength - 
of each Mufcle is admirable. And here ¥ might : 
. gnftance in the pecaliar and artificial Structure of | 


Na 


- And my firft Remark 


the Trochlearis, and the Augmentatidn of its Power 
by the Trochka (17); the Magnitude and Strength 
of the Attolleyt Mufcle, fome 


1ewhat exceeding that od ” 
7s Antagonift ; the peculiar Mufcle called the Seventh, 
or Sufpenfory Mufcke (8), given to Brutes, by reafon : 
of the prone Poffure of their Bodies, and frequent — 


Occafiors | 





vit. Blaf. Anat. Animal, p. 2. c. 4 ex Steno. 


{Mufculum Trochlearem ) per intermediam trochleam tradudum, - 
| aunguam intueer, quin admirabundus mecum, ’O Gedg, exclamem, - 
% Lover ded ymueTor, AAA x det unyavaras. I, E€ Sturm 


Exercit. Acad. 9. de Vif. Org. (y Rat. C. 3. § 4. page 446 


" (18) Obfervare eft quod Umadrupedes, qui ocutes in terram pron), 
ac pendulos gerunt, Mufculum peculiarem babeat, quo Ocull glob. 
fufpenditur.— Hoc Mufcule Bos, Equus, Ovis, Eepus, Pereus, &t 


_ (17) Admirandum Dei artificium ec diverforum antmalium cm - 
paratione indies evadit manifeftins. Mirantur omnes Trochlearem 
in oculis Hominum Cy Quadrupedum, Cy quidem jure : fed adinivae 
#ionem omnems fuperat, quod fsne Trochlea oexlum movens in Avith 
nounin genus Trochlea lenge artificiofins Niditand Menebrane dest: . 


pradita funt : boc etiain Canis inftruitur, fed alio modo conformé 


tum habet. Willisde An, Brut. p. 3. €..15. 


’ Of this Opinion alfo was Bartholine,- Anat. 1, yc. 8. and die 
vers other eminent Anatomifts. ~~ 


bet 


| 


iC" 
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Occafions to hang’ down their Heads: and I might 
Speak alfo of the Prappal ead ik and Infertion of 
the lower oblique Mafcle (19), winch is very notable, 


: and many other things relating to thefe Parts : but 
' dt would be tedious to defcend too much to thofe 
: admirable Particulars. And therefore to clofe up 
: thefe Remarks, all I fhal) farther take Notice: of, 


fhall be only the exqnifite Equilibration of al} thefe 
Oppofte and Antagonif? Mufcles, effected partly by 
the equality of their Strength ; which is the cafe of 


< the Adducent and Abducent Mufcles: partly by- their 


peculiar Origine, or the addition of the Trocblea ; 
which is the cafe of the Oblique Mafeles (20) + and 
tly by the natural Pofture of the Body, and the 
Eye; which is the cafe of the Attellent and — 
| men 





But Dr. Briggs is of Opinion that the Adnatg, and che Mafcles 
iently anfwer all thofe Ends aferibed to chat Mufcle by for- 
fer Anacomifts, and thinks Probabilins itague effe hunc Mufculum 
aervi Optici aéfionem (jer vices) conftrmare, ne a2 prond Brutorum 
ce]u €y copiofo affluxu humorum debilitetur. Opthal. c. 2. §. 2+ 
The Muleuliss. Sufpenforins being in the Porpefs, as well as 
Brites, Dr. Tjfon chinks the Ufe of it is noc co fiafpend che bulk 
of the Eye ; bue rather by its equal Contraétion of che Sclerotis, 


40 tender the Ball of che Eye more or lef$ Spherical, and fo ficter - 


for Vifion. Tyfon’s Anat. of the Porpefs, pag. 39. 


: - (19) Mufculus obliquus inferior oritur a péculiari quodam foramnine 
dt 


tere Orbita ocular fatto (contra quam in caters, &ic.) quo fit 


at ex una parte a Mufculo trochleari, ex alterd vero ab hujus Muf- 


(uli comiodiffima pofitione, Oculus in dquilibrio quodam conftitutss, 


, trretorto abtutu verfus objefa feratur, nec plus jufte accédat verfus 


interaum externumve canthum , que quidem Libtatio oinnino nulla 


 fuiffer, abfque hnjus Mufculi peculiari oviginatione (cuj4s ratio omnes 


uc ufqué Anatomicos latuit.) And fo ehis curious Anacomift goes 
on co fhew farther the ftupendous Arcifice of the great Creacor 
10 this Pofttion of the Oblique Mujcles: Brigg’s Nova Vif. Theor. 
Pag. 11. meo libros | | 

(20) Befides thofe particular Mottons which the Eye receives 
from the Oblique Mufcles, and its Libration aifo in {ome Meas 
fure, fame Anatomifts aftribe another no lefs confiderable Use 
to them; namely, to lergchen and fhosten the Eye (by prceina 

H 2 ap 
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ment Mufcles. By this fo curious and exact a Libra - 
tion, not only unfeemly Contortions, and inconr 
modious Vagations ot the Eye are prevented, but 
alfo it is able with great readinefs, and exactnefs to 
apply it felf to every Object. , 
As to the Tunicks of the Eye, many things might 
be taken Notice of, the prodigious finenefs of the 
Arachnoeides, the acute Senfe of the Retina, the de- 
Jicate Tranfparency of the Cornea (21), and the 
firm and firong Texture of that, and the Sclerotics 
too ; and each of them in thefe, and every other 
refpe& in the moft accurate manner adapted to the ! 
place in which it is, and the bufinefs it is there te 
perform. But for a Sample, I fhall only take No- 
tice of that part of the Uvea which makes the Pupil. 
Ie hath been obferved by others, particularly by 
our Honourable Founder (22), That as we are 
forced to ufe various Apertures to our optick Glafles, 
fo Nature hath made a far more compleat Previfion 
in the Eyes of Animals, to fhut out too much, and 
to admit fufficient Light, by the Dilatation and 
ContraGtion of the Pupil (23). But it deferveth 
our efpecial Remark, that thefe Pupils are in divers 
Animals 





and compreffing it) to make ic correfpond to the Diftances of 
all Objects, according as they are righ, or far off. Thus che in- 
genious Dr. Keil; Fhe Aqueous Humour being the thinneft, and 
 moft liquid, eafily changeth its Figure, when either the Ligamen- 

tum ciliare contrads, or beth the Oblique Mufcles [queeze the mid- 
dle of the Ball of the Eye, to vender it Oblong. when Obpedts are too 
near us. Keil’s Anat. Chap. 4. Sed. 4. See Note 22. 

(20) Quis vero Opifex preter Naturam, qua nibi! poteft effe calh- 
dis, tantam folertiam perfequi potuiffet in Senfibus 2 que primum 
Oculos membranis tenuiffimis vejtivit, Co fepiit , ques primum per- 
Jucidas fecit, ut per eas cerni poffet : firmas autem, ut contineren- 
fur, Cicer. de Nac Deor. L. 2. 

(22) Boyl of Figal Canfes.. 

£23) Ic is eafy to be obferved, that the Pupil openeth in dark 
_ Places; as alfo when we look ac far diftant Objects, but sa 

| asain y 


~ 


xe ef 


a 


; allo capable of opening wide, and fhutting up clofe. 
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Animals of divers Forme, according to their pecu- 
jiar Occafions. In fome (particularly in Man) it 
is round ; that being the moft proper Figure fot 
the Pofition of our Eyes, and the Ufe we make of 
them both by Day and Night. In fome other Ani- 


_ mals it is of a longith Form: in fome Tranf. 


werle (24), with its Aperture large; which is an 
admirable Provifion for fuch Creatures: to fee the 
better laterally, and thereby avoid Inconveniencies, 
as well as to help them to gather their Food on the 
Ground, both by Day and Night. In other Ani- 
mals the Fiffure of the Pupil is ere@ (25), and 


The 


a : . , . ; 
. by an increafe of Light, and when Objects are nigh. This Mo- 


tion of che Pupil fome fay, is effected by the circular and ftraighe 
Fibres of the Uvea, and fome attribute ic to the Ligamentum 


: Glige, Bue I have no great doubt but chat they both concur | 
, WM that Aétion, and that the Ligamentum Ciliare doth, at the 


me time che Pupil opens or fhuts, dilace or comprefs the Cry- 
ney and bring ic nigher unto, or carry it farther off. the © 
Retina. For the Structure of the Ligamentum Ciliare, and its 


» *W0 Sorts of Fibres, drawn wich the help of a Mifcrofcope, ¥ 


ftall refer to Mr. Cowper's Anat. T. 116 | 2 ate 

(24) In Bove, Capra, Equo, Ove, ¢y quibufdam aliis elliptica eft 
[Pupilla} wt eo magis in bifce forfan animalibus, que prono inceffu 
vilum in agris quaritant, radios laterales ad mala ¢y incommda 


wv Mringue devitanda admittat. Briggs’s Opthal. c. 7. §. 6. 


Homini ere&o, altifque, 8cc. caput erigere, dy quaquaverfus ciy- 


‘ Cim{picere folitis, plurima firgul objecta, tum fupra, tum infra, tum 
vs € latere utroque-—— vifu excipiuntur , quapropter Oculi Pupilla ro- 
» Vinda effe debet.—— Attamen Bovi,. &c. caput feré femper- pros 


“% 


ve 8 


, MW —— gerentibus, tantim que coram, ¢y' paulo a latere obver= 


fantur, intuitu opus eft: quapropter Pupilla ——oblonga eft, &c, 


Willie's de Anim. Brut. p. 1.0. 13. 


(25) Thus in Cats, whofe Pupils being ere%t, and the fhucting 
t their Eye-lids tranfverfe thereto, they can fo clofe their Pu- 


Pil, as co admit of, as it were, one only fingle Ra of Light ; 
and by throwing all open, they can take in all che fainreft Rays. 


a 


ich is an incomparable Provifion for thefe Animals, chat have 


| — to watch and. way-lay their Prey both Day and 


Nigh | 
3 " H 3 : (26) Thege 


162 Of the Eye. Book IV, 
The lattet of which ferveth to exclude the brighter 
Light of the Day, and the former to take ip the 
more faint Rays of the Night, thereby enabling 
thofe Nodturnal Animals (in wkom generally tht _ 
ereét Form of the Pupil is) to catch their Prey with 
the greater facility in the dark (26), to fee up — 
wards and downwards, to climb, &c. Thus much - 
for the Tucks, oe 
" ‘The next thing I thall take Notice of, will rep . 
to the Humours of the Eye, and that only concern . 
ing the Mechanifm of the Cryfalline Humow ; ac 
its incomparable Tranfparency , nor its exaG lent - 
ticular Form; nor its curious Arancoug Meat . 
(26) There is befides this large opening of the Pupil io {ome 
No@urnal Animals, anocher admirable Provifion, enabling then 
to catch their Prey in the dark, and chat is a Radiation of te 
Fyes. Of which Dr. Wikis thus: Hujus ufus eft Oculi Pupillam — 
ae jubari infito illuminare, ut res nou, Cy in tenebris pofita cr 
picere valeat : quare in Fele plurimian tHuptrie eff : at Hamm, ; 
Avibus, Cy Pifcibus deeft. This Mlumination he fpeaks of, 8 
from the Tapetum in the bottom ot the Eye, og the Shining gf . 
the Retina round the Optick-Nerve. * : 
" Befides which, he faith, che Jris hath a Faculty alfo, in fome, . 
of darting ouc Rays ot Lighr, fo as to enable them to fee in dit 
dark. Of which he tells this Story, Nout quendam cerebro vali 
diori praditum, qui poft uberiorem vini generoft potiumn in nodke atra 
ta, five tenebris profundis, literas diflindle Legere potuit. Cus: 
 vatio videtur effe, quid fpiritus animales velut accenfi, adeogue a. 
aad irradiantes, jubave infito Medium iluminabaat. Wills 
1 7p « : te ae Se < ar ’ . 4 
' Such another thing Pliny tells us-was. reported of Titeiis 
Cefar, Ferunt Tib. Caf. nec alii genitoruin snortalium, fuife 
turam, ut expergefactus nou paulifper, baud alio modo quem INé 
clara, cintueretur omnia. Nat, Hilt. L 1% ¢. 37. 0 | 
* So Dr. Briggs. Virum fand calide indolis sw0i in comitata Bee 
fordienfi' degentem, qui Oculis felincis — donatus eff ; adeo We 
tpiftolam—— mire admodim in loco obfcuro Cubi eadem mitt 
‘apparuit) perlegit. Hujus vero Oculi (nifi quod Pypillai infiemet 
obfinuere) ab aliorum formatione neutiquam® dijcrepabgnt. Opi 
Ce ee 2 oe See es ae 


, © §. 12. mecrege +A 
‘ , Fs we - (27) THe 
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Membrane (27), that ¢conftringeth and dilateth ir, 
aod fo varieth ats Focus, (if,any . fuch a 

| fee. se . "aE hae - Mere 


- 43 





| (27) The Tunica Aranea is taken notice of by Frier Bacon, who ' 


calls ic Tela Aranea, and faith in bac continetur —— glaciale vel - 
Cryflalinum. Rog. Bacon’s Perfpedt. Diftin®. 2. ¢ g. The wrink- 
ling of this, and the Cornea (as the Skin: is of old Perfons) he 
thinks is the caufe of she ebfcuriry of the Sight in fach Perfons. 
Bacon. Ibid. par, 2. cap. 2. But this Zunick fome deny, and 


, thers allow of ; Dr.A. 34; OF Trinity-College, Dublin, (in his 


Relat. of Anat. Obferv. in the Eyes of Animals in a\Letter to 
Mr. Bayl, Anno. 1682, annexed to his Anat. Account of the Ele- 


' phant burnt in Dublin, pag. $7.) affirms the Tunica Aranea, and 
: faith, Lbave often foen it pefore ’twas expofed to the Air one Mi- 


ante, notwithflanding what Dr. Briggs faith to the.contrary, &c. 
But Dr. Briggs his Opinion is, Humor Cryflallinus, nift aeri diutihs 
eapofitus, vel lenitery codtus (inftay Ladlis) cuticulam non acquirit < 


in, @aé vero improprie Funicg aranea dicitur, stun fet tantum adyenti- 
| $14, ub in Oculo- Bovig recens exeHo appareat,  Briggs's Opthalm. 


The CryRtalline Humour being of a double Subftance, outward- 
ly like a Gelly, towards the. Cenmer as copfiftent as Suet, upon 
accafion whereof its Figure may be varied; which Variation 
Huy be made by the Ligementum Ciliare, Dr. Grew doth, upon 
efe Accounts, not doubt co afcribe to the Ligamentum Ciltare 
§ power of making the Cryffaiine more Convex, as well as of 
Moving ic to, or from the Retina. See Grew’s Cofmolog, Sacr. 
4. 1. ¢ 4 Now ic-is certain by the Laws of Opticks, that fome- 
what of this is abfalutely peceffary to diftin& Vifion, inafmuch . 
as the Rays proceeding from nigh Objedts do more diverge, and. 
thofe from diftane Objects lefs: which requires either chat the 
Gryflalline. Humour fhould be made more Convex, er more Flat ; 
or elfe an Elongation or Shortening of the Eye, or of the Di- 
flance between the:Cryftaine Humaur and the Retina. 
But alchough Dr. Briggs (fo good a Judge) denies the Tunica 
ryftallina, contrary to the Opinion of moft former Anaromifts, 
yetthere is great reafon to conclude he was in a Miftake, in my 
Ppinion, from-rhe Obfervatiens of the French Anatomifts of the 
Cryfalline of che Kye of the Gemp or Chamois, who fay, The 
“Membrana Arachnoides mas very thick, and bard, {o that it was 
Fafily feparated from the Cryftallinus, pag. 146. | . 
The fame Aneromifts alfo favour the Surmife of Dr. Grewe 
This (Comtration of the Fibres of the Ligamentum Ciliare on one 
fide, and Dilatation op the other] would make us think that thefe 
re an ~ A4 a | Fibres 
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| b. i, ‘the Cryftalling. ‘For the reception of this Peden, the O}- 


yo, titi‘ «BEC yt 
there ‘be, as'fome affirm with great probability,) 
nor lafily,'it¥’ admirable approach to, or from the 
Retina, by help of the Ciliar Ligament (28), accor- 


ding as Objects are far off or near, becaufe thele 


things 


» 
Pr 








oe - c 


Fibres of the Ligamentum Ciliare are capable of @ Contradtion ond 


voluntary Dilatation, like to that of the Fibres of the Mujcles, 


Book IV, - 


\ 


and that this: Aifion may augment or diminifh the Comvexity of the 


Cryftallinus, according as the need which the Diftance of the ObjeGs 


imay make it to bave on the Bye to fee more clearly and diftinitly, 


Anat. Defcript. of a Bear, pag. 49. ° 


Since my penning the foregoing Notes, having as eritically as 
Ycould, diffected many yes, I manifeftly found the Mentbrang - 
Aracknoides, and will undertake ‘to fhew any one, wich grea - 
gafe and certainty. It is indeed fo Tranfparent, as tot co be 
Teen diftin& from the Cryftalline. Bac if the Cornea and Ug ~ 


be taken off before; or the Vitreous Humour behind it, and the 
out-fide of ‘the Cry/talliné be gencly flafhed; thé Arachnoides may 
‘be feeti to open, ‘and the Cryftalline will eafily feap out, and part 
from the Ligamentum Ciliare ,; which otherwife it would not do. 
or it is by the Arachnoides braced tothe Ligamentum Ciliare, 


* THis Membrane ‘or Trinick, in the Ox, is {0 fubftancial and 


‘ftrong, though'thia, chat it ‘yields to, or finks under the fharpeft 
Lancet, and requires (for fo thin and weaka Membrane in ap 
pearance) a ftrong Preflure ¢o pierce it. ee AE 
* (28) As Birds’and Fifhes are in divers things conformable, 
fo in fome Sere they‘ are in their Eye 5 to enable iccd Corréfpond 
co all che Convergencies and Divergencies of. the Rays, which 
the Variations of each-of the Mediums may produce. For this 
fervice the Tunica Choroeides in Fifhes hath a mufculous Subftance 
at the'bértom of it, lying roand ‘the Optick-Nerve at a {mall 
‘Diftance from it: by which means I imagine they’ are able 0 
contraét and dilate the Choreeides, and ‘thereby ‘to-lengchen and 
fhorcen che Eye. “For the helping in which'fervice I mmagine it 
‘isthar the Chofoeides and Sclerotica are in'a gteat Meafure part- 
‘ed, thac the Cherecides may ‘have the greatet Liberty of acting 
upori che Humours within, 
' But ‘in’ Birds, although the Choroeides be parted from the 
Sclorotica, yecthe ‘Chorceides hiath no Mufcle, but inftead chereof 
‘@ curious péftinated Work feated on ‘the Optick-Netve, repree 
fenred in Fig. 2. In'which«, a. e. bd. reprefencs the Choroerdes, 
‘and: Scleretiea : a4. 6. thé pare’ of the Optick- Nerve that is withit 
the Eye: v. uv. u. the Vitteous Humour sa. fig. b. the Pedten: 


rick 
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things are what are ufually taken Notice of: but 


that which I thall obferve is, the prodigious Art and 
oe oo! ) > Finery 
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tick-Nerve comes farther within che Eye, chan in other Crea- 
sures. he Scruture of this Peden is very like that of the Li- 
gamentu Ciliare, and in the Eye of 2 Magpy, and fome others, 
could perceive it to be mufculous towards the botcom. This 


ni Pedlenis fo firmly fixed unto, or embodied in the Vitreous Hus 


mour, that the Vitreous Hunrour hangs firmly to it, and is noe 
cafily parted from it. By which means all the Motions of the 
Pefen are eafily communicated to the Vitreous. Humour, and in- 
deed to all conrained in the Choyseides. And fora{much as the 
Cryftalline is connetted to the Vitreous Humour, therefore all the | 
Alterations in the Vitreous Humour affeCt alfo the Cryftalline ; 


, and the Cryftalline is hereby brought nearer unto, or farther 
: from the Retina, as occafioh is, = | 


Befides all which obfervables in the.Choroeides and inner Eye, 
there is this farther remarkable in the Sclerotica and outer-part 
of the Eye of Birds, viz. That the fore-part of the Sclerotica is 
horny and hard, the middle-page chin and flexible, and Braces 
jorervene berween the fore and hind-part, runuing between the 
Choroeides and Sclerotica. By which means the Cornea and Back- 
part of the Eye are broughe to the fame Conformity, that the 
reft of the Bye hath. | ; Eee : 

The great End and Defign of chis fingular and curjous Appa- 
satus in the Eyes, both of Birds and Fifhes I take to be, 1. To 
enable thofe Creatures to fee at all Diftances far off, or nigh ; 
which (efpecially in the Waters) requireth a_differenc Confor- 
Mation of the Eye. In Birds alfo, this is of greateft Ufe, co 
enable them to fee their Food at their Bill’s end, or to reach 
the urmoft Diftances their high Flights enable them to view ; 
a5 to fee over great Tradts of Sea or Land, whether they have 


, Qccafion to fly ; or co fee cheir Food, or Prey, even fmall Fifhes 


in the Waters, and Birds, Worms, gc. on the Earth, when — 
they fit upon Trees, high Rocks, or are hovering high in the 
Air. 2, Tg enable thofe Animals to adapt their Eye to-all the 
Yarious Refractions of their Medium. Even che Air it felf va- 
res the Refradtions, according as ig israrer or denfer, more or 
lefs compreffed ; as is manifeft from the learned and ingenioys 
Mr. Lowthorp’s Experiment in Phil. Tranf. Nr. 257. and fome 
other Experiments fince of the before-commended Mr. Hawksbee, 
rh in nacural, rarified, and compreffed Air ; in each of which - 


"the Refraétions conftantly varied in exact Proportion co the rari- 


fy or denficy of the Air. Vid. Hawksbee's Exp. pag.175, Ce. 


ee or ee ee ee we 
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106 Of the Eye: Book IV, 
Finery of its conftituent Parts, it being, according 
to {ome late nice Microfcopical Obfervations (29), 
compofed of divers thin Scales ; and thefe made up 


of one fingle minuteft Thread, or Fibre, wound . 


round and round, fo as not to crofs one another in 
any one place, and yet to meet, fome in two, and 
fome in miore different Centers. A Web not tok 


woven, an Optick:Lens not to be wrought, by any ° 
| Art lefs thar infinite Wifdom. oi oa! 


Laftly, To conclude the Parts of this admirable 
‘Organ, 1 fhall make only one Remark more, and 


that is about its Nerves. And here among others, - 


the admirable make of the Optick-Nerves might de . 


Medullay 


ferve ta be taken Notice of in the firft place, their - 


‘ 








Befides this Conformity ia general between che Eyes of Bird: 
and Fifhes, Du Hamel cells us of a fingular Conformity in the 
Cormorant’s Eye, and thac is, chat the Cryftalline is Bs, 25 
in Fifhes, to enable it to fee and purfue its Prey under Water: 
which 7.. Faber, in Mr. WHlughby faich, they do with wonderftl 
fwiftnefs, and for a long time. Will. Ornithol. pag. 329. 


(29) The €ryffatline Humour, when dried, doch? manifeftly 


enough appear to be made-up of many very thin f{pherical Le 


‘ming, of Scales lying one upen another. Mir. Leewenboek reckoas 


there may be 2000 of chem in one Cryftalline; from the ontet: > 


-  gmoftro che Center. Every one of thefe Scales, he faith, he hath 
__ . difcovered co be made up of one fingle Fiber, or fneft Thread . 
wound, im-a_ moft flupendous manner, this way, and that way, - 
Jo as to run feveral Courfes, and to meet in as many Centers, ° 
and yet noc to interfere, orcrofs one another in any one place, + 
In Oxen, Sheep, Hogs, Dogs, aad Cats, the Thread fpreads imo : 
three feveral Courfes, and makes as many Centers: in Whales 
five; but in Hares and Rebbets only two. In the ‘whole Surface : 
‘ef an Ox’s Cryftalline, he reckons there are more shan 12000 ; 
Fibres juxta-poficed. ‘For che right and clear underftanding of + 
the manner of which admirable piece of Mechanifm, I ‘hall re- 


fer to his Curs and Defcriprions in Philof. Tranfad. Nrs. 165 


and 293. Fhe Truth hereof I have heard fome ingenious Mea 
queftion. But ie is whae I my felf have feen, and can thew to 


any Body, with the help of a good Microfcope. 
| a (30) 5, Meg 


Ss> ME 


: Third Pair of Nerves, cal 
* each of which fending its Branches into each Muf- 
: cle of each Eye, would caufe a Diftortion ‘in the | 
: Eyes; but being united into one, near their [nfer- 
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Medsllary Part (30) terminating in the Brain it felf, 
the Teguments propagated from the Meninges, and 


: terminating in the Coats of the Eye ;.and their 
; commodious Infertions into the B of 


Ul of the Eye ; 
in fome directty oppofite to the Papil of ‘the Eye ; 


_ jn others obliquely towards one Gide (31). But moft 
_ of thefe things have been treated 
: -wenience hereof. fet forth by others that-have written | 


> and the Con- 


of God’s Works. | fhall therefore take notice only 
of one wife Provifion the Creator hath made.-about 
the Motion of the Eye, by uniting into one. the 

led the Motory-Nerves (32); 


tion into the Brain, do thereby taufe both Eyes to 
have the fame Motion; fo that when one Eye is 
moved this way, and that way to this, and thas 


- ObjeB, the other Eye is turned the fame way allo. 


Thus 





ra 


(30) $. Malpighi obferved the middle of the Optick-Nerve of 
the Swerd-Fifh, to be nothing elfe bur a large Membrane folded 


; ‘atcordiag ro its Lengeh in many Doubles, almoft like a Fan, 


and invefted by the Dara mater : whereas in Land-Animals it is 
a bundle of Fibres. V. Philof. Tranf. Ny. 27. © | 
(31) Gertiffimum eft, quod in omnibus Oculis Humanis (quos fale 
tem mibi diffecare contigit ) Neruus Opticus Pupille e diametro op- 
ee &c. Briggs’s Opthal. c, 3.§. 15. Ita Willis de Anim, Brut, 
PiCig | 
Nervi optic in Nobis, item in Cane, Fele (gy in ceteris farfan — 
animatibus calidis) ad fundum Oculi delati Pupille regioni -profpi- 
tiunt, dum iaterim in aliis Quadrupedibus, uti etiam in Pifcibus, 
& Velucribns oblique femper Tunica Sclerods inferuntur. Unde, &c. 
WM, ib, 2 70'G. IT. ae _ a 
' (32) This’ Pat is united at its Rife; whence is commonly drawn 
‘dveafon why one Eye being moved towards an Object, the other is | 
direSed alfo-to the Jame. Gibfan’s Anat, Book II]. Chap. 13. 80 | 
Barthaline Away. Libellus 3. ¢. 2, 0 


(33) Among 


108 | Of the Eye. ‘Book IV. 
Thus: fram this tranfient and flite View (1 may | 
call it) .of the Parts of the Eye, it appears what | 
an admirable Artzft was the Contriver thereof. And 
now in the 
zth and Jaft Place, Let.as confider what Provifi- 
on this admirable Artift hath made for the Guard - 
and Secu:ity of this fo well formed Organ (33). 
And here we fhall find the guard Equivalent to be 
, e : e 


g 


| a Sane 


— (33) Among all the other Security the Eye hath, we may — 
fectca the Reparation of the Aqueous Humour. By which meats - 
rhe Eye when wounded, and that in all appearance very dange — 
roufly too, doch often recover its Sight. Of which Bern. Ver. ° 
zafcha gives divers Examples Agcient and Modern. One is — 
from Galen of a Boy fo weunded, thac the Cornea fell, and be - 
came flaccid, bur yet recovered his Sight. Orher fuch like In — 
' Mtances alio he gives from Realdus Columbus, Rhodius, and Tul- 
_pius : avd one that he cured himfelf in chefe Words, Ege in Ne 
biliffini viri Filiola fimilem cafum obfervari : hac dum levibus de 
caujis cum Fratre altercaret, ifte iracundia percitus culteHum Scr- 
_ ptorium apprehendit, ey fororis oculo vulnus infligit, unde bum | 
aquens effluxit. Vocatus prafentem Chirurgum jufft fequens cally 
rium anodynum Gy exficcans tepide fepins admovere. By aq. Plate 
tag, Ziv Rofar. Sanicul. Euphraf. aa %i Trochifc. alb. Rbas. cum 
Opio S11 Tutie ppp Di Crocj orient, S{s. M. Hoc Collyrinmn inflamma — 
tionem compefcuit, vulnug ficcavit gy fanavit. Hinc poft aliqueée - 
gnenfes Humor aquens fuccrevit. Nam Vifus, fed debilior cum fom 
= Phi gaudjo redivit. B. Yerzafchz Obferv. Medica, 
Obf. 14. | 

Another Cure of this kind was experimented by Dr. Daniel 
Major upon a Goo, Ann. 1670, the Aqueous Humour of 
whofe Eyes they lee out, fo that che Eyes fell, and che Goo/e be- 
eame quitc Blind. But without che ufe of any Medicine, ina 

“bout two Days time, Nature repaired the watery Humour agaiq, 
the Eyes returned to their former Turgency, and the Geefe was 
in a Week after produced feeing before twenty-eight or thirty 
Spectators. Epbem. Germ. T. 1. Add. ad Obf. 117. 

From*tHe fame caufe I doube nor it was that the Eye of 2 
Gentleman’s Daughter, and thofe of a Cock, when wounded, fo 
thac che Cornea funk, were reftored by a Lithuanian Chymift, that 

- paffed for a Conjurer, by the Ute of a Liquor fopnd in May, 0 

the Veficulz cf Elm. Of which fee Mr. Rays’s Catal, Cantab 

in Ulmus, from Hern, ab Heers, | : 
eo a (34) Palpele 

















" 
7] 
I 
: 
7 
fr 


4 
s 


@ 


Chap. If. Of the Ey - | 10g 
Ufe and Excellency of the Part. ‘The whole Organ 
fortified, and fenced with rong, compatt’ Bones, 
lodged in’a ftrong, well-made Socket, and the Eye 
it felf guarded with a nice-made Cover (34). Its 
Humours, and its inward Tunicks, are indeed ad 

er, 








(34) Palpebre, qua funt tegumenta Oculorum, molliffime tadlu, 
ne lederent aciem, aptifima fadte, ¢y ad clandendas Pupilfas, ne 
guid incideret, Cy ad aperiendas ; idque providit, ut identidem fiert 
poet cum maxima celeritate. Muniteque funt Palpebre tanquam 


. Vallo pilornm: quibus ¢y apertis oculis, fiquid incideret, repellere- 
. tur, & fomno conniventibus; cum Oculis ad cernendum non egeri- 
: Mus, ub qui, tanquam involuti, quiefcerent. Latent praterea uti- — 


itty, dy excelfis undique partibus fapiuntur. Primiun enim fupe- 
riora Superciliis obdudta fudorem a capite, Cy fronte defluenter re- 
pelunt. Gene deinde ab inferiore parte tutantur fubjecta, levitérs 


1 Que eminentes, Cicer. de Nat. Deor. L. 2. 


Tully, in che Perfon of a Stoick, having fo well accounted for 
the Ufe of the Eye-lids, I fhall for a farther Manifeftation of the 
Creator’s Contrivance and Struture of them, take notice of two 


, of three things, 1. They confift of a chin and flexible, bue 


ftrong Skin ; by which means they the better wipe, clean, and 


«guard the Cornea. 2. Their edges are fortified with a foft Car- 
_ bilage ; by which means they are not only enabled the better to 
, do their Office, but alfo to clofe and fhut che better. 3. Out of 
. thefe Cartilages grow a Pallifade ‘of ftiff Hairs, cf greae Ufe to 
, Warn the Eye of the Invafion of Dangers, to keep off Mores, and 
* to fhut out too exceffive Light, dye. and at the {ame time to ad- 


io mit of (through cheir Internals) a fufficiene paffage for Objeéts 


, “approach the Eye. And ic is remarkable, ehat thefe Hairs 
_ row but to a certain, commodious Length, and need -no cut- 
. "0g, as many orher Hairs of the Body do: Alfo, thac cheir 


Points ftand out of the way, and in the upper-lid bend upwards, 
asthey do downwards in the lower-tid, whereby they are well 
adapted to their Ufe. From which laft obfervables we ma 
carn, how crirical and nice the great Author of Nature hat 


deen in even the leait and moft trivial Conveniences belonging 
, '0 Animal Bodies; for which reafon I have added it to Tully's 


Remarks. And more might have been added too, as particu. 
arly concerning the curious Scruéture and Lodgmene of the 
Rizht-Mujfcle, which opens the Eye lids ;.and che Orbicularis or 
Circular one, that fhuts them: the nice Apparatus ot Glands, 


, that keep the Eye moift, and ferve for ears ; together with the 


reajon 
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der, proportionate to their tender, cirious Ufe: | 


firm and ftrong. And in fome Animals, particy- 


fod 








but the Costs, withoer, are context and callow, 
Barly | 


feafon why Man alone, who isa fociable Animal, doth exhibic 
his fociaf Affeions by:foch’ ourward Tokens, as Tears; the - 
Nerves alfo, and other Organs a¢ting in this Miniftry. Emight - 


alfo fpeak of che Paflages for difch 
fture of the Eyes chro 


ing the fuperffuous Moi- ° 
the Noftrils, and much more of th . 


like kind. Bue ic would take up too much room in chefe Notes; . 
and therefore ic fhall fuffice to give only fuch Hints, ds rv : 
create a Sufpicion of 2 noble Oeconommy and Contrivance in this - 


ess almoft f{aid) leaft confiderable 
rticulars I fhall refer to the Anatomifts; and for fome of theft 


tt of tte Eye. Butfor - 


y >= 
-¢ = 


things, particularly to Dr. Willis’s Cerebr. Anat. and De Anim. © 


’ 


Bomy. f 
Fo the Eyelids we may add another 


| Brut. and Mr, Cowper’s Elegafe Cuts in thé 11 Tab. of his Ant 
ard afforded the Ey - 


of moft Quadrupeds, Birds, and Fithes, by che nifitating Men — 
brane, which Dr. Willis gives this Account ef, Plurimis [Anim — 
Hibus] quibus Mufculus Sufpenforius adeft (which, Limitation he . 


needed mot to have added) etiam alter Membranofus conceditu, 


Qui juxta interiorem Oculi canthum fitus, quando elevatur, Oculi 


globum fere totum obtegit. Hujus ufus effe videtur, ut cum Beftit 
inter gramina, &c. capita fua propter vidum capeffendum demer 


gunt, hic Mufculus Oculs Pupillam, ne a flipularum incurfu feriatu; 


occulit munitque. De Anim. Brut, p. 1. ¢. 15. 


This Membrane Man hath not, he having little Occafion to 


' thruft his Head into fuch places of Annoyance, as Beafts, and 


other Animals have ; or if he hath, he can defend his Eyes with . 


his Hands. But Birds, (who frequent Trees and Bufhes,) and 
Quadrupeds, (Hedges, and long Grafs,) and who have no patt 


ready, like che Hand, to fence off Annoyances; thefe, I fay; . 
have chis incomparable Provifion made for che fafery of their - 


Eyes. And for Fifhes, as they are deftituie of Eye-lids, becaule . 


in ehe Waters there is no Occafion for a Defenfative againft Dutt 


and Motes, offenfive to che Eyes of Land- Animals, nor to moiften 
and wipe the Eyes, as the Eye-lids do; fo che NiGicating-Mem- . 


brane is an abundance Provifion for all their Occafions, without 
the Addition of the Eye-lids.. 

And now, if we reflect, are thefe the Works of any thing but 
awife andindulgenc Agent? ~ 


(35) Although 


we 


ee 


| 
" 
| 
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latly Birds (35), fome part of thofe. Tupicleg have. 

the natare, and hardnefsof Bone, or Hofn, 
But for Creatures, whofe Eyes, like. the .refk of 


| their Body, are tender, and without the guard of 


Bones ; there Nature hath ptovided for this necefla- 
ry, and tender Senfe, a wonderful kind: of Guard, 


_ by endowing the Creatore with a faculty of with- 


aU )= =—LecCAf. ll 
—_ . . + 


’ drawing its Eyes into its Head (36), and lodging 
. them in the fame fafety with the Body... is s=~SO 
> Thus have I furveyed this fir Senfe of Animals, 
' Imay fay in 4 curfory, not.accirate, ftxidl manner, 


- confidering the prodigious Workmanfhip; thereof ; 
: but fo as abundantly to demonftrate it to be the. 
: Contrivance, the work of .ho lefs a Being than:the. — 


' infinitely Wife, Potent, and indulgent Creatos (37). 


For none lefs could compofe fo adzihirabl¢ an'Or- 
gan, fo adapt all its Parts, fo adjuft it'to all Oc- 
cafions, fo nicely provide for every Ule, and for 


every Emergency : Ina ward, none lefs than GOD 
, could I fay thus contvive, order, and provide an 


. Organ, 


. fos 
. . 





(35) Althongh the hardnefs and. firnmefs of the Adnate ér 


_ ‘Sclerotica in Birds isa good guard eo cheir Byes, Yet 1 donor 


| Note-27, 


think it is tnade thus fo much for @ Defence, 4s to miniffer to 
the lengthening and fiorcemiag.che Eye, meritioned before in 


(36) Cochleis oculorum vicem Cornicula bina pratentn jmplent. 


Blin, Nat. Hift. 1. 31. c. 37. See more of the Eyes of Snailes 


before in Note 10: andin Nofte'13 I faid that I fufpetted Moles 


| alfo might chruft ouc, or withdraw their Eyes more or lefs with- 


Inthe Hair and Skin. 


(39) The diligent Sturmius was fully perfwaded there could - 
Rot be atty fpeculacive Atheifm in any ene that fhould well fare 


- wey the Eye. Nobis, faith he, fuit perfuafifimum, Atheifmum, 


que vocant, Speculativum, bh. e. obfirmatam. de Deitate ia Uni- 
verfo nulla perfuafionem, habere locum aut invenire non poffe in ew 
Domine qui vel unins corporis organici, Cy {peciatim Oculi, fabri- 
cam attento animo infpexerit. Scurm. Exerc, Acad. 9. De Vif. 
Organ. & Rat. in Epilogo. ane ee 

| | (38) The 
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Organ, as magnificent and curious, as the Senfe is 
nfeful. A Senfe without which, as all the Animal 
World would be in perpetual Darknefs, fo it would 
labour under perpetual Inconventences, be expofed 
to perpetual Harms, and fuffer perpetiral Wants and 
Diftreffes. But now by this admirable Senfe, the 
great GOD who hath placed us in this World, hathi 
as well provided for our comfortable Refidence it 
it; enabled us tb fee, and chufe wholfome,; yea de- — 
licate Food, to provide our felves ufeful, yea gau- 
_ dy Cloathing, and commodious Places of Habita- 
tion and Retreat. We can now difpatch our Affairs 
with Alacrity and Pleafure ; go here and there as _ 
our Occafions call us. We can, if need be, ranfack 
the whole Globe, penetrate into the Bowels of the 
Earth, defcend to the Bottom of the Deep, travel 
to the fartheft Regions of this World, to acauire 
Wealth, to encreafe our Knowledge, or even only 
to pleafe our Eye and Fancy. We can now look 
about us, difcern and fhun the Precipices, and 
Dangers, which every where enclofe us, and would 
deftroy us. And thofe glorious Objects which fill 
the Heavens and the Earth, thofe admirable Works 
of God which every where furround us, and which | 
would be as nothing to us without being feen, do | 
by means of this noble Senfe prefent theie Glories to - 
us (38), and fill us with Admuiration and Pleafure: — 
But I need not expatiate in the Ufefulnefs cs 
| Prailes 





Guiyioeetees trate ie erie 


(38) The glorious Landskips, and other Objetts that prefent 
themfelves to the Bye, are manifeftly painted on the Aetind, 
and chat noe erect, but inverced as the Laws of Opricks requirey 
and is manifeft cto the Eye, from JMonfieur Cartes Experiment, 
of laying bare the Vitreous Humour on the back-pare of the 
Eye, and clappmg over ic a bit of white Paper, or che skino 
an Egg; and then placing the fore-part of the Eye to the hole 
of the Window of a darkened Room. By which means we have 
a pretty Landskip of the Objects abroad invertedly painted Fp 

the 


Er oa a ee Oe 


ae os . ; - as 23 4 . . 7 . - ‘ 3 } 
Chap. | OF the Eyes. | tiZ : : 
Praifes of this Senfe, which we receive the Benefis Pr 
of every Moment;:and the. want, or any defe& of —~ ' ‘ rf 
v {' 


which, we lament amiong our greateft Miffore =. 3 = 4! 





tunes. : Se ee Bo eG ie. xh ie | 
. Leaving then this. Senfe, I fhall proceed to the ut 
ether Four, byt more briefly treat of them, by rege pa 
fon: we have fo ample.a.Sample.of the divine. Art fale 
in the laft, and may prefume that the fame is ex- i 


erted -in‘all as welk as one... For a Demonftration 
of which, let, usin. the next. place carry our Scru- 
ting to the Senfe of Hearing, , 


od 


F “ 7 Ro .t ’ ° 
fe ge - ° vee 
4 - } ‘ t, BY 








the Paper, on the back of the Eye. . Buc-.now. the queftion i 

how.in this’ cafe the Eye comes acs fee the Objekts an Mont 
Jrenr Cartes’s anfwer is, Notitia illius ex nulla imagine. pendet, nec 
ex ule adFioné.ab objedfis veniente, fed ex folo fitu exiguarum par- 
tum cerebri, & quits -Neret' éxputtatant: ——E.¢. eogteandumt th 
Oculo — fituyn capilamenti nervi optici, ——re{pondere ad aliunt 
quendam partis cerebri—— a fee ut anima -fingula loca coghof- 
dat, qua jacent inrecta, aut quaft rea linca ; ut ita mirari non deo 
beamm corpora ‘in naturali fitu vidéri, quamvis imago in otulo dés 


lineata contrdrium habéat: Dioptr. c. 6. Buit our moft ingenions - 


Mr. Molyneuzc anfwereth thus, The Eye is only.the Organ or Inftru- 
ment, “tis the Sdul'that fees by mtans of the Eye. To enquire then 
hw the Soul. perceives the OBje& ete, by an inverted Image, is 
to enquire inth the Soul's Faculties. —— But erect and inverted aré 
only Terms of Kelation to up and down, oP fartber from, or nightr 
to the Center of the Earth, in parts. of the fame thing. — But 
the Eye, or viftve Faculty takes ro notice of thé internal Pofturé 
of its own Parts, but. ufeth them as an Inftrument only, contrived 
by Nature for the ‘exercife of futh a Facultys—— Let us imagine; 
that, the Bye [on ies lower Part) réceives an impulfe (by a Ray 


from the upper Parc of an Object} muf? nor the vifive tone be | 


neceNarily din éhed hereby to confider this Stroke, as cothing from 
the top rather than the bottom Fof the Object} and confequently be 
direfed to cincludy it the Reprefentation of the Top’? Hertef we 
eed be fatisfied, b§ fuppofing a Man flanding on bis Head. For 
Pik Yh the upper Parts of Objects ate painted on thé upper 
arts of the E-é, yet the Odjécts are judged to be Rrech. What it 
tid of Ere& and Reverfe, may be underftood of Siniffer and Dbx- 


? 


tt. Molyneaux’s Dioptr. Nov. Pate 1. Prop: 28. 
BA) pre 
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CHAP. IH. 
Of the Senfe of Hearing. 
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Of the Ears, Book IW. 
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(Concerning. the Senfe of! Hearing, I fhall tke - 
+ Notice of two. things ;‘the Organ, the Ear; : 


and its Object, Sound. eae 
fall pafs by its - 
lai c 


“a. For the Organ, the Zar: ¥- 
Converfient Number of being ‘double, whieh 

the laft Senfe) ferves for the commodious Hearing 
every way round us; as alfo is a wife Provifion for .; 
the_utter Lofs, or Injury (4) of one of the Ean.» 
But I hall a little infift upon its Situation, and its :. 
admirable Fabrick and Parts, 


. Bea ; 


~ 


. (1) Uprefame it will noc be ungrateful to take Notice hered 
the admitable, as well as. ufeful Sagacity of fome deaf Perfou, } 
that have learne to fupply their want of Hearing by underftatd. '. 
tag what is faid, by che Motion of che Lips. .My very ingenious 
Friend Mr. Waller,,R. S. Secr. gives this Account, There lve * 
wow, and have from their Birth,.in aur Town, 2 Man, and ti | 
Sifter, each about fifty Fears. Old,. neither: of which have the leaf 





Senje of Hearing, —~ yet both thefe know by the Motion of the Lin: 


rtinently to : : 


only whatever x faid to them, and. will anfeer 
Queflion propoled to them.———The Mather told me they coil 
bear very well, and {peak when they were Children, but both lyf 
Bhat Senfe afterwards, which makes them retain their Speech: 





though that, to Perfons not ufed to them, is a Jittle yneouth ad ~ 


add, bub intelligible enough. Phil. Tranf. Ne. gla. 


Such another Inftance is that of Mr. Gody, Minifter of & 
She. is now about fixteen Teas - 
old. Her Nurfe bad an extraordinary thickne(s of Hearing: at4 : 
Year Old, the Child fpake all thofe little Words that Children je _ 
«Gin te fpeak at that Age. —— At two Fears Old they perceived fit : 
had loft ker Hearing, and was fo Deaf, that ever fince, though fi : 
bears great Noifes, yet fhe hears nothing that one can Jpeak ® © 
her. But by obferving the Motions of the Mouth and Lips . 
others, fle hath acquired fo many Words, that out of shee fi _ 
hath formed a fort of Fargon, in which fbz can bold cose : 

a re 7) 


Gervais in Geneva, his Daughcer, 


dat 


* tiff, But, se he ; ; : | | ds al 
, 2 Mt we farvey its Fabrick and Parts, it will 


‘the inward Part of this curious Organ... 
t. For the outward Ear. If .we obferve its Strue 


knowledged 


| eer »? 


. 





whole Days with thofe, that can {peak ber own Languace, ‘F could 
underfland.fome of ber. Words, but cold not comprehend a Period, 
for it feemead ta be but.a confufed Noife. _ She 'haows-norhing tha. 
it faid to her, uplefs fhe feeth thé Morton of ‘their Months that 
freak to her; fo that inthe Night, when it is necelJary to fpeck to 
ber, they muft light @ Candle... Only ane.thing appesred fhe firange tt 
Part of the whole Narration: She hath a Sifter, with whom .fhe 
bith prattifed her Language more thanwith ahy other : And in'the 
Night by laying her Hand-on ber Sifters Mouth, fhe “can percerve by 
that what fhe faith, und fo can.difeade with her in the Night. 
Buhop Burresr’s Let. 4. pag. 248. fice 
~ 12, (2) I cans 
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y16 Of the Ear. Book IV. 
| | knowledged to be admirably Artificial ; it being fo 
i | nicely Prepared and adjufted to the peculiar Occa- 
. fions of each relpedtive Animal. In Man (2), it 1 
| | of a form proper for the ere&t Pofture of his Body. 
ee In Birds, of a form proper for Flight ; not protube- 
| | sant, becaufe that would obftruét their Progrefs, but | 
clofe and covered, to afford the eafier paffage through 
the Air. Jn Quadrupeds, its Form is agreeable to 
; the Pofture, and flower Motion of their Bodies: 
} and in thefe too, various, according to their vari - 


et ee See eee eS 


ae ee ous Occafions. In fome large, ereét, and open, to 
| hear the leaft approaches of Dangers (3). In others. 
; : a : covered, 





(2) ¥ cannot but admire that our moft eminent modern Al — 
tomifts fhould not agree, whether there be any Mufcles inthe 
i oucward Ear ef Man or not. Dr. Keil faith, there are two ; Dr 
ae Drake the fame Number ; and Dr. Gibfox makes them to be fow: 
| . So alfo doth Monfieur Dionis, and fo did the ancienc Anatomifs _ 
It Buc Dr. Schelhammer exprefsly denies there are any, and faith, . 
Po Seduxit autem reliquos Brutorum Anatome, in quorum plerifque te 
ane des Mufculi plures inveniuntur , putarunt autem fortaffis ignomint 
: I. ‘fun Homini, fi non dy his inftruftus effet, ¢o minus inde perfelin 
(hye animal fore. Schel. de Auditu. p.-1- c. 1. §. 7 But Valfalut, 
who wrote very lacely, and is very accurate in his Survey of tk . 

| Ear, faith, Mufeuli -ricula pofteriores quandoque quatuor, quand: 

gne duo; fed ut plurinmum tres adnotantur ; dy quando folun dw . 

a fe manifeftant, tunc waus.ex illis duplicate tendine verfus Conhen | 

aaa deferri folet. Horum mufculorum in numero varietatem non foun 

: | | “in diverfis ; verum etiam in eodem fubjecto quandoque vidi —— FE 

i quibus differentiis fuborta funt Auchorum difcrepantre in borum Ms: . 

+ _- eulorum numero, Uy pofitu : -—— quod non eveniffet, fi pluries m di 

et -verfis Corporibue iidem Mufculi quafiti-egent. Ant. Mar. Valfalos - 

| _ de: Aur. Hunan. c. t- §. 6. Bue Dr. Drake thinks fome of Vale 

ih , falva’s Mufcles the prcduét of Fancy. Mr. Cowper makes thet. 

to be. three, one Aftoliont, and two Retrahent Mujcles See Andh 
| 

| 





Tab. 52. | 7 
: (3) Inter catera Fanimalia ausita | maxime admirabitis eff aut . 
_  keporina fabrica, quod chr timidifrnum animal fit, dy provjis 
_ erine, natura id tum auditu acutiffimo, tanquam hoftinm explit 
tore ad perfentionda pericula, tum pedibus.ceu armis ad cursendi® 
aptis muniffe videtur. A: Kirches’s Phonurg. 1. 1. §¢ 7° Te 


maf. 2. . : 
oo (4) Mole 


4 
4 
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covered, to keep-out noxious.Bodies. ‘In the fu'- 


terranecous Quadrupeds, who are forced to mine, 
and dig for their Food, and -Habitation, as a pro- 


) tuberant Far, like that of other-Quadrupeds, would 


«ave 


7 oa 


<P) es ee 


obftru@ their Labours, and be apt to be torn and in- 


jured; fo theyhave the contrary (4),their Ears fhort, 


* lodged deep, and backward in their Head, and 


paffing 


~ 





i eer Tre 1° * « a % woe “~ 


(4) Moles have no protuberane Ear, but only a round Hole: be- 


tween the Neck and Shoulder ; which Sicuation of it, together 
~ With che thick fhore Furr chat covers it, is a fufficiene Denfenfa- 


ch 


ck r= 


tive againft external Annoyances. The Meatus Auditorins is 
long, round, and cartilaginous, reaching to the under parc of 
the Skull. Rowand the infide runs a little Ridge refembling two 
Threads of a Skrew, at the bottom whereof is a pretty Inlet, 


* leading to the Drum, made on one fide with the aforefaid coch- 
: Keous Ridge, and on the other wich a {mall Cartilage. I obfer- 
< ved there was Cerumen in the Meatus. 


_*y Es 


Asto the inner Ear it is fomewhat fingular, and different from 
that of other Quadrupeds, and much more from Birds, alchough 


* J have met wich fome Authors chat make it agreeing with thac 


of Birds. There are chree {imal! Bones only (all Hollow) by which 


. the Drum (ro ufe rhe old Appellation) or t 


 Mallews, whic 


. tothe fide of. the Drum or Os Petrofum ; the back part of it re. 


Membrana Tympani 
(as others call i) atteth upon che Auditory Nerve. The firft is che 

h hath two Proceffes, nearly of equal Length ; the 
longer of which is braced to the Membrana Tympani, the fhorter: 


~ Sembles the Head and Stalk of a {mall AMufhroom, fuch as are 
+ pickled. Onthe back of the Aaleus lies che next {mall Bone, 
~ which may be called che Incws, long, and without any Procefs, 


_ Man-throw the Water out of their Wherries. To the end of - 


having fomewhat the form of the thort Scoop wherewith Water- 


. this, the third and laft {mall Bone is tacked by a very tender 
- Brace. This little Boge bears the Office of the Stapes, bur is 
» only forked withour any Bafe. .One of chefe Forks is ac one 


Feneftra, or Egramen, che ogher at another ; in which Feneftre I 


- apprehend che Forks are sacked to the Auditory Nerve. Thefe 


Feneftra (equivalent to the Fenefira Ovalis, and Rotunda in oy 
thers) are the Jnlecs into the’ Cochlea and Canales Semicirculares, 
in which che Auditory Nerve lieth. The Semicirvcular Canals lie 


_ ata Diftance from the Drum, and are not lodged (as in osher 


Animals) in g ftrong thick Bod y ot Bone, but are chruft oye withe . 


be € 
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118. Of the Ear, Book WV, 
paffing to the under part thereof, and all fufficiently 
tenced and guarded. And as for Infects, Reptiles, 
and the Inhabitants of the Waters; if they enjoy 
this Senfe, (as there is great reafon to think they 
do,) it may probably be lodged commodioufly un _ 

der the fame Security and Guard, as the Smelling, 
or fome other Senfe is. | - 
And. moreover, as the Form of this Qrgan 18 va- | 
rious in various Animals, fo in each of them its 
' Structure is very curious and obfervable, being in 
all admirably contrived to collect the wandering, 
ciccumambient [inpreffions, and Undulations of 
Sound, and to convey them to the Senfory within, - 
If 1 f{hould run over the feveral Generg of Animals, . 
we might find a notable Profpeét of the Hand y-Work 
of God (5), even in this fo inconfiderable part of 
Animals. But I fhal} only carry my wkd Ae 
that 





in the Sku'l, making an Aatrum, with an handfome Arch lead: 
ing into it, into which a pare of che Braia enters, 

One Leg of the Afaleus being taftened to the Afembrana Tym- 
pani, and the Incus co the back of the Afaleus, and the top ot 
thac co che cop ot the Stapes, and che Forks or Branches of the 
Stapes co che Auditory Nerve, Lobferved thae whenever I moved 
the Membrane, all the litele Bones were at che fame cime moved, — 
and confequenly che Auditory Nerve thereby affected alfo. 

.__ Thope the Reader will excufe me for being fo particular it 
ghis Organ only of the Afole, a detpifed Creature, buc as noble 
an example ot God’s Wott as its Life is different from that o 
gether Quadrupeds ; for which reafon it partly is thae I have et 
larged on this pare differing from that of others, and which 00 
Body thac I know of, hach caken much notice of, and whichis — 
not difcoverabie withouc great Patience and Application; 4 
partly becaufe by comparing chefe Obfervations with Bork Vil 
Chip. 2. Noie 4, we may judge how the Senfe of Hearing 
pertormed. . 0 0 ao i: 

- (§) Among many Varieties, both in the inner, and outer Es’, 
thofe which appear in the Paffzge into the Rock-bone, are remar babs 
For in an Owl, that perches on a Tree or Beam, and bearkens a]*! 
bhe Prey beneath her ; it i produced farther out above, than ft . ) 

, an , at eee oe et | 
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that of Man.’ And here the firft thing that offéreth 
it felf to our View is the Afelix, with its tortuous 








‘2S 


_ and Benefit of this Form and Contrivance of ‘the = 
"outward Ear, is fufficiently manifeft by the want : 
"thereof, which caufeth a confufion in the Hearing, 


cavities, made to Gop, and colleét the fonorous Un- aia 
- dulations, to give hem a gentle Circulation and Few atli 
_ Refra@ion, and fo convey them to the Concha, or aa pene 
"larger and more’ capdcious round Cell at the en- alg 4 
trance of the Ear. And to bridle the Evagation of | ean 
the Sound, when arrived fo far, but withal not to ieee 
. make a Confufion thereof, by any difagreeable Re- iF [4 Mn 
3 ac ig we say take notice of a very curiots dae de ff 
‘ Provifion in thofe little Protuberances, called the ee eae 
— Tugus, and Antitragus of the outward Far, of a 08) pie a 
_commodious Form and Texture (6), and convenié ee pe 
_ ently lodged for this Ufe. The great Convenience - aU TE a 
cree 
ji 
fy 


with a certain Murmur, or Swooing Tike tbe fall ‘of 


. 





_ Waters (3). | a 
mee, Gee 
' below, for the better Reception of the leaft Sound. But ina Fox, 1 | an : 
‘that foouteth underneath the Prey at Rooft ; it is. far the fame rea- Reet | 
fon, produced farther ont below. In a Pole:Cat, which hearkens Hoobs : 


' firaight forward, it is produced bebind, for the taking of a for- 
| Ward Sound. Whereas in-an Hare, which is very quick of bearing, 
and thinks of nothing: but: being pusfued, it is fupplied with a bony 
| Tube; which as a nabural: Otocouftich, is. fo directed backward, as 
20 receive the fmulleft, and moft diftant Sound that comes bebind 
her. Grew’s Cofmolog.: Saor. ib. 1.0. § G& 6. 
(6) The Textuve of ‘che Frague and: Antitragus, is fofter than 
thas of the Welix 3 which ferveth gently co blune, nat forceably 
0 repel the Sound: ia the Concha.© | i 
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(7) Dr. Gibfon’sAnacomry, Chap. 22+ Book II. , eee 

, Foe whofe Kars ave cut off, have but a confufed way of Hear- en aa 

«IM, and are obliged either to form a Cavity round the Ear with ee 
their own Hands,. or.elfe'te make ue of a Harn, and apply the end on le | 
of it to the innes Cavity-of the Ear, m order to receive the agitated ae 2 oT 
Air, °Fie likewife obferved, that thofe whofe Ears jut ob, hear oR j 

sit than flat-eaved .Ferfons. Monfeur Dionis’s Anat, De- mt i . = 

| a, 4 Vy (8) los y 

oe heel 

it, afet : 
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Another wife Provifion of the Creatot is in the 
ubfance of the outward Ear, which is Cartilage -. 
nous, the fitteft for this place.. For (as an ingenious ~~ 
Anatounift (8) obfervee) ““° if it had been Bone, ‘tt I 
* would have been troublefom, and ‘might by ma -- 
_* ty Accidents have been broken off: If Fleth, it {° 
“ ‘would have. been fubjeét to Contufion ”. * But-i- =~ 
deed.a worfer Gonfequence than this would have ~: 
enfued fuch a foftnefs as that of Flefh, and that1s, = 
it would neither :have ‘rémained expanded, neither {-' 
would it fo kindly receive and aralate the Sounds, |= 
but.abforb, retard, or blynt their Progtefs into'the #" 
nward Organ... But being hard,'’and’ curionfly a 
{mooth and. tortuous, Soynds ‘find. an eafy ‘paflage, 210 
with a regular Volutation aid Refraction ; asina ? 
well-built, Arch, Grotto, or minfical. Inftrumient, | 
which. magnify and meliorate Sounds ; and forte 
of which convey even a whifper to a large Dr 
flance(9). But from the outward, let us Carry out 








purvey, ae 

| oe 2. To be | 
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oi Ie would naufeate the Reader to reckon up the places . 
famed ‘for. the Conveyance of Whifpers, -fugh asthe Prifon & 
Dionyfius. at Syracufe,. which is faid. to.encreafe.a Whifper t02 

_ Noife ; the clapping ones Hands to the Sound of.a Cannon, ge 
‘nor the Aqueduédts of Claudius, which carry a Voice fixteen Miles, 
and many ochers bork -Antient and: Modern, Ifthe Reader hath. 
a mind co be entertained. in this. way,;he may find enough 
‘Hircher's Phonurgia. But it may not be irkfome to mention one - 
or two of our own in-England.. Among-which, one ofthe mo# .. 
- famed is the Whi(pering-place in Gloceften Cathedral, which 6  ,, 
no other than a Gallery above che Eaft-end of the Choir, dead- 5, 
ing from one fide, thereof to the: other. . I confifteth, (if I m- | i 


e 
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ene Tympanumn lies bur a lice way within the Skull, no £ar-wax 


Chap... Of the Ear, = = a8 
“2, To the inward part of this admirable Organ. 
Aid here we find the moft curious and artful Provi- 
fion for every Emergency and Occafion. The au- 
‘ditory Paffage, inthe firft place, curioufly tunnelled, 
‘dnd artfully turned, to give Sounds an eafy Paf- 
‘fage; as well ds ‘a geritle' Circtilation and Refra&i- 
‘on; but wirhak fo’ as to’ prevent their‘too furions’ - 
‘rofhing in, and affaulting the more tender parts 
withing ; 
' And forafmuch as it is neceffary that this Paflage 
fhonld be always open, to be upon the Watch (10), 
‘therefore to prevent the Invafion of noxious Infects, 


‘or other Aniinals, (who‘are apt to make: their re- 


‘treat in every little Hole,) Nature hath fecured this 
Paflage (11) with a bitter: naufeous Excrement 
8 (12); afforded 





the Ticking of a Watch (when no Noife is in the Streets) may 
be heard from Side ‘to Side ; yea,"a Whifper nay be fent ail - 
‘round the Dome. And not only in the Gallery below, but abové, 
upon the Scatfolds, I tried, and found chat a Whifper would We 
‘carried over ‘one’s Head round the top of the Arch, notwich- 
ftanding there is a Jarge Opening in the middle of it into the up- 
per pare of the Domes’! ot. 4 : 
“. (10) Auditus autem femper patet > eyus enim fenfu etiagn dormi- 
entes egemus, A quo cum fonus eft acceptus, etiam é fomno excita. 
“‘mitt.- Flexuofium tter habet, ne quid’ intrave‘poffit, fi fimplex, g 
direchum pateret ; provifum etiam, ub, fiqua minima befliola cond- 
retur trrampere, in fordibus ‘aurium, tanquam in vifco, ‘inbarefceret. 
Cicer. de Nat. Deor. L.-2.5 § ° - oe ee = 
Ie deferves.a’ particular Remark here, that in Infants in the 
Womb, and newly Born, the Meatus Ayditorius is fhue up very 
elofely, partly by ‘the Conftrittion of the Paffage, and. partly 4 
a glutinous Sabftance, whereby the Tympanum is guarded agaitht — 
the Water in the Secundine; ahd againft che injuries of che Air ag _ 
“fon asche infant is Born, i ee eee 
* (15) Ie-ts remarkabie, chat in moft, if not all Animals, whofe 
rs‘are cunntlled, or where the Meatus Auditoris:is long e. 
Rough to afford harbour co’ Eur-wigs, or other Infedts; char, ‘{ 


Tay in the Ears of fuch, Ear-wax is conftantly to be found, 


ut in Birds, whofe Ears are covered with Feathers, and where. 
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(12), afforded from: the Glands (13). appointed for 
that purpofle, : bag. 2 : 7 
From hence let ug approach the moft inward 
Parts, in which we thal} fee Strokes of the moft ex- 
guifite Art. To pafs over the zmate Air that moft Ao- 
thors talk of (14), (becaufe there isno fuch) the paflage 
| ae _ oo. to 





is found;. becaufe none is neceffary to Ears fo well guarded, and 
fo liccle runnelled. ge Me ao 

(12) The Ear-wax was thoughe by the old Anaromifts to be 
an Excrement of the Brain: Aumor biltofus a cevebyo expurgatus, | 
the Bartholines fay of it. L. 3. c 9 Bue as Schelhammer well 
obferves, Nil abjurdius, quam cerebri excrementurh hoc ftatuere. 
Nam dy ratio nulla fuadet, ut in cerebro fieri excrementum tale 
credamus :———neque vig patent per quas ab eo feclufum in meatum 
auditorium pofit ihde penetrave, AS ta its Tafte, Cafferins gives 
_ Inftances ot its being Sweet in fome Creatures. But Schelbammer 
fays, Ego vero femper cum amarigie aliquid dulcedinis in illo depre 
hendi.. Vid. Sclicl. de Audit. p, 1, ¢ 2. §. 10, Burt could ne- 
ver diftinguifh any Sweetnefs in ic; bur think ic infipid mixed 
with a Bicceroels. : 

(13) Cerwmina amara Arteriolis exudantia. Willis’s de Ania. 
Bruc. pare F. c. 14. In the Skin——- ave little Glands, whi © 
furnifh a yellow and bitter Humour, Monfieur Dionis’s Dem. 18 ~ 
An hanad{ome Cut of thofe Glandula ceruminefe. isin Dr. Drak, . 
from Vaifalve. - | | 7 | 

Pliny atcribuces great Vertue to the Ear-wax 5 Murfus bomias * 
inter afperrimes numeratur « medentur fordes ex auribus: acm © 
quis mivetuy, etiam Scorpionum ittibus Serpentiumque, flatim imp- | 
fita. Piin. Nat. Hift. £28. ¢ 4, And chac it hach an healing ~ 
Quality, and may be accounted a good Balfam, J my felf have 
experienced. : a i 
(4g) That there is fuch a ching as the innate Air, (talked f * 
“much by moft Authors on this Subjett,) Schelhammer very poly, 

I think, denies ; by reafon there is a pafflage into the inner Ear 
trom the Throat, through which the innate Air may pafsou, “ 
and che outward Air enter in. V. Par. Alte ps 2. Co Le Ge 1% |° 
‘Whea by flopping our Breath, and Scraining, we force che x: | 
fernal Air inco the Ear, ic may’ be heard rufhing. in; and } 
imiuch be forced in, it may be tele alfo to bear againft the Tym- 
panuin. When the paffage co die Throat is by any means ftop’d 
as by a Cold in the Head, gyc. the Hearing thereby becomes d¥ 
_and blunr; by reafon che Communication between the outward 
eer 5 : ‘ : Pan SES eee pois ae SEE. ERO. a 
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to the Palate (15), and their Ufes, with divers o- 
ther curious things that might be named, let us fto 


alittle at the part containing the reft, namely, the 


Bone (16). The particular texture and hardnefs of 


which above other Bones of the Body is very ree 


_ markable, whereby it ferves not only asa fubftan- 


- be no lofe, nor confufion of the Sound ; but that it 


tial Guard to the Senfory, but alfo to oppofe the — 
Impulfes of the xthereal Matter, that there may 


may. 








and inward Air, are obftrutted : but when by ftrong Swallowing, 
or fuch like Motion of che. Throat, the paffage is opened, we 


rceive ic by,a fudden Smack or Crack,- and we iapmediately 


_ hear very clearly ; the toad of feculent Air, being ag chat time 


ee r_=_=_ te +e fee = 
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difcharged from the inner Ear. . 
It is a wife Provifion, chat the paffage fer che Air into the 
Ear, isfrom the Throat; Ut non hatins quivis aer externus ir- 


rumpere queat (as Schelhammer faith, Part Ult. c. 4. § 8.) fed 


fonnihil immutatus, ac temperatus, calove ex media ventre ex/pi- 
rante ; imo fortaffis non facile alius, nift ex pulmonibus. 

(15) Valfalva hath given us 4 more accurate Defcription of 
the Tuba Euftachiana, or Paffage to the Palate, than any other 
Author, to whem I therefore refer. De Aur, Human, C. 2. §. 16, 


C. 
The chief Ufe hereof he thinks is to give way to the inner 


_ Ar, upon every Motion of the Membrana Tympani, the Malleus, 


Frant, Nr. 258, | 


Incys, and Stapes. This paflage, if ig be fhut up, Deatnefs en- 
fues. OF which he gives two Inftances : one a Gentleman, who 
loft his Hearing by a Polypus in the Nofe reaching to the Uvulg ; 
the other a Yeoman, labouring with an Ulcer above the lefr fide 
of the Vuula ; which when he ftopt wich a Tent dipped in Me- 
dicine, hé loft his Hearing in the left Ear, and recovered ‘it, as 
foon as the Tene was out. Ibid. c. §. §. 10. | ae 

(16) Os [petrofum]] ex quo interiores fingularum (Labyrinrhi ] 
cavitatum parietes conflati funt, album, duriffimum, necnon maxime . 
compactum. Id autem a Natura ita comparatum effe videtur, ut 
materia atherea Sonorum objectorum impreffionibus onufta, dum pra 
diftis impingitur Parietibus, nihil aut faltem feve nihik motus fui 
amittat, atque adeo illum qualem ab Objectis fonoris accepit, ta!em 
communicet Spiyitui animali contento intra expanfiones: rami mollic- 
ris Nervorum Auris, Dr. Raym, Vieulless of Montpellier, in Phil, 
(17) The 
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‘may be conveyed regularly, and intirely to the 


Auditory Nerves. - 3 
The next pait I fhall take notice of, may be that 


_ fine Membrane, ‘called the Zjmpanum, or Membrana 


Tympani (17), with its inner Membrane (18) ; toge- 
ther with the foar little appendant Bones (19), and 
the three inner Mufcles to move then, and adjuf 


the 





ax 


(17) The Tympanum of che Ear,-or as Valfalva and the Mo- 
derns, che Membrana Tympani was taken potice of as early 45 
“Hippocrate’s time. An Birds, it is ftrained cowards the outward 


Parts ; in other Animals towards the Brain, or inner Parts. AMoa- - 


Sieur Dienis Garth, It is not equally faftened to the whole Circum- 
ference ‘of the bony Circle, in which it is inchafed , for en the upper 
fide tt hath a free difengag'd Part, by which fome can grve vent ts 
the Smoak in their Mouth. Demonftr. 8. That there is fome paf- 
Sage I doubt not, but I queftion whecher Ponfiexr Dionis ever faw 
the difengaged part he mentions. I have my felf carefully 
fearched divers Subjects, and do not remember to have feen any 
fuch paffage ; and I perceive ic efcaped An diligent Schelham- 
‘mer’s Eye. Valfalva alfo by injetting in through the Tuba Ei, 


H 


es could not force any Liquor into the Matus Andiforixs. 


t yet he imagines he found the paffage out in another placs 


‘of che Drum, in fome morbid, and one found Head. Valfalv. de : 


Aur, Hum. C. 2. §. 2, Mr. Comper alfo affirms there isa pal- 
fage by the upper part of rhe Membrane. Anat. Ap. Fig. 8. 
me 


8) Ds. Vieuffens before-named, difcovered a Membrane, 


temuiffimeratague ddmodum texture intra’ cavitatem Tympani; 3 
he defcribes it. Whofe ufe he faith is, 1. Occladens Labyrinth 
Januaiy impedit ne naturalis purifimus ac fubtilifimus Aer intra 


cavitates — communicationem —— habeat cum aere'crafJo. 2. La. » 


byrinthi bafincaléfacit, &c. ubi fupra, Probably this double Mem- 

brane may be fuch, or after the fame manner as ic is in the 

Yympanum of Birds: Ot which fee my Obfervations in Book VI]. 
bap. 2. Note 4, * ~ we aN 


-¢'9) The four little Bones being treated of by all chat have " 


conctrned thenifelvés abour this Sehfe of Hearing fince their 


difcovery, 1 ‘fhall take “notice of ‘only two chings concerning ! 


them: 1. The difcovery of them is owing wholly to the Dili- 
Bence and Sigacity of che latter Ages of which Sche/bammer 
ives chis Account from Falloplus. Hac Officula antiquis Anato- 
micis —- ignota fuere , primufque qui in lucem preduxit [Malleum 


,&incum) fuit Fac. Carpenfis 5 primus quoque procul omni dubia 


: anatornicg 
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the whole Compages to the feveral purpofes of 
Hearing, to hear all manner of Sounds, loud or 
languid, harfh or grateful (20). j 


From 








anatomice artis, quam Vefalius poffea perfecit, reflaurator. Tertium 
(Stapedem) invenit ac promulgavit primus Fob. Phil. ab Ingraffia, 
Siculus, Philofophus ac Medicus doétiffimus.—— Quartum, Thoma 
Bartholino tefte, viro lenge celeberrimo, Fran, Sylvie debetur, Schel. 
ubi fupr. c. 3. $ 9. 2. Their Difference in different Animals : 
In Man, and Quadrupeds, they are four, curioufly inasticulated 
with one another ; with an external and internal Mufcle to draw, 
or work chem, in extending, or relaxing the Drwm. But ir 
Fowls the cafe is very different. His unum Officulum folum lav- 
tite eft Natura, quod Columellam -forte adpellaveris : teres enim 
ct ¢y fabtilifimuns, bafi innitens latiovi, retunda. Huic adnexa 


' eft Cartilago valde mobilis, que in Tympanum videtur terminaris 


Md. ib. §: 8. In the Ears of all the Fowl that I could examine, 
I never found any more than one Bone and a Cartilage, making ¢ 
Jont with it, that was eafily moveable. The Cartilage had gene- 
rally an Epiphyfe, or two, one on each fide.———The Bone was very 
had and {mall, having at the end of it a broad Plate, of the 
fame Subfiance, very thin, upon which it refled, as on its Bafis. 
Dr. Al, Moulen in Phil. Tranf. Nr. 199. 

Thefe are che moft material chings I find cbferved by others 
concerning the Ears of Fowls, and fome of chem hardly, I be- 
lieve, obferved before. To which I fhall fubjoin fome other 
things I have my felf difcovered, that I prefume efcaped the 
Eyes of thofe moft curious and inquifisive Anatcomifts. Of which 
fee the laft-cited Book WII. Chap. 2. Note 4. : a 

(20) Videtur quod Tympanum Auditionis inftrumentum pralimi- 
nare, Uy quafi praparatorium fuerit, quod Soni impreffionem, five 
fiecies fenfibiles primo fu'cipiens, eas in debitd proportione, ¢y apta 
conformitate, verfus Senforinm, quod adkuc interins fitum eft, diri- 
at: fimili officio fungitur re{pettu Auditis, ac tunica Oculi Pu- 
pillam conftituentes re{pettu Visus 3 utraque Membrana.Species fen- 
fibiles refringunt, ¢y quafi emolliunt, eafque Serforio non nifi pro 
portionatas tradunt, cui nudo fi adveniant, teneriorem ejus eras in 
facile ledant, aut obruant. Revera Tympanum non audit, fed me- 
fiori tutiorique Auditioni confert. Si. bac pars deftruatuy, Senfio. 
adbuc aliquandiu, rudi licét modo, peragi poffit , quippe experimento 
olim in Cane fatto, &c.—— Fanitoris officio ut Tympanum reche 
defungi poffit, exdanfum ejus pro data occafione ftringi, ant relaxarvi 
debet, veluti nimirum Oculi Pupillaex— Quapvopter huic Auris 


Tympano, nom fecus at bellico, machine, five tania quadam apfor 


Rankkry 
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From this Region of the Tympanum, I might pafs 
: to 








nuntur, qua fuperficiem ejus modo tenfiorem, miodo laxiorém red- 
dant: hee enim efficinnt brid Offcata, cam Mufcalo, &c. Witlis’s 
de Anim. Brut. c. 14, 

‘ For this Opinion of Dr. Wills, Dr. Schelhammer is very fe- 
vere upon him, deriding the Refractions he fpeaks of ; ‘and 


therefore ferioufly proves chat they are the Humours, not Tu — 


nicks of the Eye, thae refraé&t ehe Rays of Light; and chen 
jeeringly demandech, whether ehe fonorous Rays are refracted 
y paffing chrough a different Medium ? Whether the Convexity 
or Concavity of the Drum collects thofe Rays inco a focal Point, 
or {catrer them, gc ? And then faith, Ob has rationes a clariff. 
Vivi, ac de re Medica praclaré meriti, fententia non poffianus non 
effe alienores ; in quo uti ingeninm admiror, quoties medicamene 
toram vires, aut morborum caufas explicat, fic ubi forum fuum ¢- 
greffus, Philofopbum agit, ac vel Partiam ufum, vel Chymicarum 
rerum naturam fcrutetur, ejus hand femel non modo judicium deft 
devo, veriin aliquando etiam fidem. This is 10 fevere and unjuft 
-a Cenfure of our juftly famous Countryman, (a Man of known 
Probity,) thac might deferve a bercer anfwer ; but I have onl 
time to fay, thac although Dr. Schelhammer hath out-done 
thae wrote before him, in his Book de Axditu, and fhewed him- 
felt’ a. Man of Learning and Induftry; yer as our Couneryman 
wrote more than he, (though perhaps not free trom Errours too,) 
fo he hath manifefted himfelf to have been as cucious and faga- 
cious an Anatomift, as greac a Philofopher, ard as learned and 
skilful a Phyfician as any of his Cenfarers, and his Repucation . 
for Veracicy and Integrity, was no lefs cham any of theirs too. 
But after all chis terrible Clamour, Dr. Schethammer prejudi- 
‘ carely mittaketh Dr. Wills’s meaning, co fay no worfe. For b 
utreque Membrane refringunt, Dr. Willis plainly enough, I chink, 
‘Means no more than a Reftri€tion of the ingrefs of too many 
Rays ; as‘his following explicatory Words manifeft, viz. refrin- 
gunt, ¢y quafi emolliunt, ealque Senforio non aifi proportionatas tra- 
dunt. Bucindecd Dr. Schelbammer hath thewh himfelf a coo ri- 
gid Cenfor, by making De. Wiis fay, the £ur-dram had fuch 
like Braces as the War-drum; viz. Quod porro de machiniy fen 
tenits Tyinpant bellici adducit; dicitque idem in Tympano auditorin 
conf{pici, id provfus falfsffimum eft. ¥ wonder Dr. Schelbammer, 
did not alfo charge Dr. Widii wich ‘making ita Porter, fince he 
faith to the fame Paragraph, ‘Fanitoris officio, &c. But Dr. Willis’s 
meaning is plain enough, char che liccle Bones and Mufcles of the 
Ear-dram doth the fame Office in ftraining and relaxing ic, as 


| 


} 
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the Braces of the War-drum do. in that. And confidering. how 


~ erious and folenyn an Apparatus tliere ts of Bones, Mufclés, 


and Joynes, all adapted: co a ready: Motion; Iam élearly of Dr, 


_ Wikis’s Opinion, ithac the Ufe of the. Zur-drum is chiefly for the 


proporcionating Sounds, and chat by ics Extenfion and Rerratti- 


_ on ic correfponds.to-.all Sounds, loud or languid, as the Pupil 
. ofthe Eye doth to feveral Degrees of Light: and tha they are 
no other than fecondary Ufes affigned by Dr. Schelhammer, as 


on 


the principal or fole Ufes; of keeping ‘out the external colder 
Air, Duft, and other Annoyances, but efpecially that 0b folius 


. atris interni -potiffimiun ircumpentis vim, hunc. motu Tympani, ae 
 Mallei effe conditum, ut cedere primum, deinde fibi rejtitui queat ; 
- ashis Words are... P. uit. c. 6.5. 13. a wa 
"tt wasne-improbable: thought. of ‘Rohault, mos attentos pres 
: bere, ail atind: eft; nifi Tympanum, xi ita opus eft facto, conten~ 
” dere aut aware, Cy operam: dare uk illud in ed pofttione intentam 
"fet, in qua:tremulum aeris externi motnum commodiffime excipere 
_ pfit. Roli: Phyfs p. 1. c. 26. G 48. 


“The‘hearmg. of. deaf Perfons more cafily by sheans of loud 


‘ Noifes, is‘another Argument , of the Ufe of the Seraining or Re-— 
" bysation of: thé Tympanum in Hearinge Thus, Dr: Willis (ubi 


=e ok Soe 


Se-  t 


a 


_ fapra) Accepi ofim-a viro fide. digno; fe mulierem noviffe, qua lices 
* furda fuérit, quoufque tamen intra,eonclave Tympanum pulfaretur, 
 terba quatuis clare andiebat > qusre Mavitus ejks Tympanifiam pro 
_ fre domefide conducebat, ut ilfins: ope, colloquia interdam cum 


Uxore fut baberet. Etiam de alio Surdafiro mibi narratum eft, 
qui prope Campanile degens, quoties una plures Campana ré{omarent, 


_ vheem quamis facile audive, Uy nonsalias petuit. 


AbRiffe Atxfexlo [Proceflus tajoris Mal'ei.) in ‘xecenti aure, tee 


” faeatur [Tympan _Membrana.'}, Walfalv..de Aur. Hum..c. de - 


Upon cenifideriig che great Difference in Aucltor’s Opinions 


aboue the Ute of the:Pares, and. Manner how Hearing.is perform. 
* ed, as alfo what a curious Proviffoa there is:made: in the Ear, 


by the four fircle.Bdnes, che Mufcles, Membrane, ¢yr. I was. 


- minded (fince I peuned this Note):to make enquiry my felf ineo 


* this Parc, and noc rely upon-Authority. And: after J diligence 


earch ot various Subjetts, I-find wermay give as: rational and 


eafy an Accoant’of Hearing, as-of Seeitig, or any orher Senfe » 


as [have fhewn in my laft-cived Note-4. Book VII..Chap. 4. with 


 selacion to Bitds. . Add ias co Man and. Beafts, che cafe is the 


fame, bur the Apparacas mord Complex. and Magnificent. Fot 
whereas im Birds, the Auditory Nerve is aftetted by che: Impreft» 
Ons made‘on die Afembrane, by only the tntermediacy of the 
Columetia ;:in Mat, ic.is done by che Intervention of the fou 
little Bones, with the Mufcles atting. upon them, ‘his Hearing be. 
18g to be adjufted co all kinds of Sounds, or Lnpreffions made 

a ae oe ge hoe) BpOR 
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to that of the Labyrinth (21), and therein furvey 
the curious and admirable:Struéture of ‘the Vefiby. 
lam, the Semicircular Canals (22), and Cocblea,; par: 
ticularly the artificial Gyrations, and. other fingu- 
lar Curiofities obfervable in the two latter. 


Bat 


be n 
. . < 








upon the Membrana Tympani. Which tmpreffidns are imparted 
to the Anditory Nerve in chis manner, viz. firft. chey a&: upon | 
the Membrane and Malleus, the Malleus upon the Incus, and the, 
Incus upon the Os Orbiculave and. Stapes, .qand che Stapes upon, 
the Auditory Nerve: for the. Bafe of the Stapes (che fame as the 
Operculum in Birds) not only covers the Fenefira Ovalis, within, 
which the Auditory Nerve liech, but hath a.pare of che Axditory 
Nerve {pread ‘upon it coo. Ie is: manifeft that this is the crud 
- Procefs of Héaring, becaufe, if che Membrané be moved, you, 
may fee all the Bones mrove at rhe fame time, and work the Bafe 
of the Stapes up and down ia che Feneftra Ovalis, as I thewed, 
m this Chapter, Note 4. concerning the Moles. and. as it .may 
te fee in other Ears carefully opened, if che Pares remain 
hh fitu. : : By be hee! ee 
(21) ¥ do not confine the Labyrinth to the Canales Semicircu-. 
Lares, or any orher Part, as the elder Anatomifts {een co have. 
_ done, who by their erroneous and blind Defcriptions feem not, 
‘ well co have underftood rhefe Parts: but wich chofe much more 
curious and accurate Anatomifts Monfiewr du Vernay, and Dry 
Valfalva, under the Labyrinth,’ I comprehend thé Canales Semi- 
circulares, and the Cochlea, cogetlier with the incermediate Cavi- 
ty, called by chem che Veftibulum. set thee nate. RS 
(22) In the Semicircular. Canals, two things deferve to be 
noted. 1. That che three Canals are of three different Sizes, 
Major, Minor, and Minimus..2.. Although in difference Subjects 
they are frequently different 3 yct in che fame Subjeft chey are 
_conftantly che fame. The reafon of all which, together with, 
cheir Ufes, Valfalva ingenioufly chinks is, ghav as a pare, of che 
ender Audirory Nerve is lodged in thefe Canals, fo they are of 
three Sizes, the beter co fuie alf the Variety of Tonés 3 forme of 
the Canals fuicing fome, and other other Tores. And although 
there be fome difference as ro the Length and Size of thefe Canals 
in different Perfons; yet, Jeft chere fhould be any difcerd in che 
Andicory Organs of one and che fame Man; thofé Canals are al- 
ways in exact Conformity to one another. in on¢.and the fame 
Men. V, Valfal, ubi fupr. c. 3. §. 7. ande. 66§. 4, 9... 
| (3) Hic 


; 


( 
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But I fhall not expatiate on thefe reclufe Parts, 
only there is one efpecial Contrivatice of the Nerves 
miniftring to this Senfe of Hearing, which muft 


- not be paffed by; and that is the Branches of one 


of the .duditary Nerves (23), fpread partly to the 


 Mufcles of the Ear, partly to the Eye, partly to 
. the Tongue and Inftruments of Speech, and inofcu- 


lated with the Nerves to goto the Heart and Breaft. | 
By which means there is an admirable and tifefnl 


- confent between thefe parts of the Body; it being 
: natural for moft Animals upon the hearing any an-. 


- couth Sound, to erect their Ears, and prepare them 


"to catch every Sound ; to open their Eyes (thofe 
: ‘nftant faithful Sentinels) to’ Rand upon their 


ew ft 


- Watch; and to be ready with the Mouth to call 
” out, or utter what the prefent Occafion fhall diate. 
, And accordingly it is very ufual for moft Animals 
; When furprized and terrified with any frghttul 
: Noife, prefently to fhriek and cry out. 


But there is befides this, in Man, another great 
fe of this nervous Commerce between the Ear and 


Mouth ; and that is, (as one of the beft Acthors on 
this Subje€t expreffeth it,) (24) “ That the Voice 
“ “may correfpond with the Hearing, and be a kind 


of 





amet n : 7 - : +4 


' (23) Hic pofterior Neruus, extra cranium delatus, in tres ramos 
“ Wviditur, qui omnes miotibus patheticis — inferviunt, Primus—- 
| Infculis Auris Impenditur, Proculdubiy bujus adtione efficitur, ut 
| Mtmhalia quevis, a fubito foni impullu, anres, quaft fonum nimis 


Ot tranfeuntemt captaturas, érigant. Ramus alter = verjus 





Mrumque oculi angulum furculos emittit : qui mufeulie palpebrarum 
aftolentibus inferuntur ; quorum certé munus eft, ad futitumn font 


: pulfum oculos confeflim aperire, eofque velut ad Excubias vo- 
| (C10, ——am—Tertings -— ramus verfis Litigue radicem defcendens, 
| Inifculis ejus Cy offis Hyoeideos diftribuitur, adeoque organa quedam 
“Wen edende adluat, &c. Wills’s Cereb. Anat. c. 17. 

 , (24) Aujefmodi Nervorum conformatio in Homine ufum alinm 


— “Wigmorem praftat, nempe ut Vox, &c. Willis Ibid. 
' K 


te 
(25) Among 
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“© of Echo thereof, that what is beard with one of 
““ the two Nerves, may be readily expreffed with — 
“* the Voice, by the help of the otber. . 
Thus much fhall fuffice to have fpoken concern: - 
! ing the Organ. Let us, | 
2. Take notice of the Obje# of this admirable 
Senfe, namely Sound, and fo conclude this Chapter. 
I (hall not here enquire into the Nature and Pro-_ 
’ perties of Sound, which is ina great Meafure intri- 
cate, and hath puzzelled the beft Naturalifts: Nei--. 
ther fhall I fhew how this admirable Effect of the: 
divine Contrivance may be improved to divers 


ese + 


eet 6 EEE OO cemmee s a oe 


a — ‘Dfes (25), and Purpofes in humane Life. But =: 
mi bufinefs will be to fhew that this thing, of fo ad-. 


mi rable 





(25) Among the Ufes to whichthe Wit of Man hath employe — 
Sounds, we may reckon the Inftruments ufeful im convocating ° 
| Affemblies, managing Armies, and many other Occafions, where-: 
i in Bells, Trumpets, Drums, Horns, and other founding Inftru-: 
| 
t 


ments are ufed ; che Partieularicies of which it would be tedious: 
to recount, as that the biggeft Beit in Europe is reckoned to be: 
ac Erfurt in Germany, which chey fay may be heard cwenty-four 
| Miles ; with much more to the fame purpofe. I fhall therefore 
{ only for a Sample take notice of the Speaking-Trumpet ; the ln- 
. vention of which ts commonly afcribed to our eminent Sir 
Samuel Morland; bue was more probably Ath. Kircher’s, at leaft 
“ he had contrived fuch an Inftrument, before Sir Samuel hit 
an upon his, Kircher in his. Phonurg. faith, the Fromba pub- 
I" Iithed lait Year in England, he had invented twenty-four Years 
< before, and Publifhed in his Mufurgia ; that Fac. Albanus Ghib- 
| He befius, and Fr. Efchinardus afcribe it to. him ; and that G. Schot- 

| tus ceftifiech he had fuch an Inftrument in his Chamber in the 
ih | Roman-Gollege, with which he could calf co,, and receive an- 
a oe ee fwers from the Porter. And confidering. how famed Alexander 
re the Great’s Tube was, which is faid might be heard 100 Stadia, 
aie ei | it is fomewhat ftrange that no Body fooner hic upon the Inven- 
tion. . Of this Stentorophonich Horn of Alexander, there is a’ Fis 
_ gure preferved in the Vatican; which for Curiofiry fake, I have 


from Kircher reprefented in Fig. 3. He faich its Diameter was 
five Cubits, and chat it was fufpended on a Supporter. 


—e . . Fo: 





Chap. IIL. Of Sound. = r3t 
murable Ufe in the Animal World, is the Work of 
God. And this will appear, let the fubjeét Matter 


.. Of Sounds be what -it will, either the Atmofphere 


(26) in grofs, or the zthereal Part thereof, or fo- 
niferous Particles of Bodies, as .fome fancy, ‘or 
ras = whatever 








-) 


For the Make of the Speaking-Trumpet, and the Reafon why 


|. 3 magnifies Sounds, I fhall- refer to Kircher ; efpecially to Sir 


= iY 


. Samuel Morland’s Tuba Stentorophonica, Publifh'd in 1672. 


Kircher faith, he took one of thefe Trumpets, of fifteen Palm’s 


- Length, along wich him to the Mons Euftacbianus, where he cons 
_ Yocated 2200 Perfons to Prayers, by means of the unufual Sound, 


. awo, three, four, and five Italian Miles Diftance. 


With thefe BeHowing-Trumpets, 1 fhall join feme Bellowing- 
Caves for che Reader’s Diverfion. Ol. Magnus defcribes a Cave 
in Finland, near Viburg, called Smeflen, into which, if a Dog, 
orother living Creature be caft, ic fends forth fo dreadful a 


‘Sound, thac knocks down every one near it. For which reafon 


thy have guarded the Cave with high Walls, to prevent the 


. “Mitchiefs of its Noife. Vid. Ol-Magn. Hiffor. 1, 11. c. 4. Such 


. another Peter Martyr faith is in Hifpaniola, which, wich a {mall 
” Weight caft into it, endangers Deafnefs at five Miles Diftance. 
_. And in Switzerland, Kircher faith, in the Cucumer-Mountain is a 


Pit that fends out both a dreadful Noife and a great Wind 
rewith: And that there isa Well in his Country 300 Palm’s 


: deep, whofe Sound is equal co that of a great Gun, Vid. Kirch, 


nurg. | 
Ol- Magnus {peaking of the vaft high Mountains of a Northern 
Province, called Angermannia, faith, Ubi bafes eorum in profundiffi- 


. M0 gurgite flantes, ca{u aliquo, vel propofito Nauta accefferint, tan- 


tim borrorem ex alta fiudtuum collifione percipiunt, ut nift pracipiti 


_ ‘Wemigio, aut valida ‘vento evaferint, folo pavore feré exanimes fi- 
_ Mb, multeque dicrum curriculo, ob capitis turbationem, prifting 
., Mntis, Oy fanitatis ‘compotes vix evadant. Flabent bafes ilorum 
_ Manttumn in fludtium ingreffu dy regreffu tortuofas rimas, five feiffu- 


¥ 


_ 1d, fatis flupendo nature opificio fabricatas, in quibus longa vora- 
. gine formidabilis ille Sonitus quafi {ubterraneum fonitru generatyre 


omage 1b, L, 2. c. 4. See alfo Chap. 32: ; 
(26) Thae the Air ts the Subje@, or Medium of Sound, is 


_ ™anifet from the Experiments in rarefied and condenfed Air. 


In an unexhaufted Receiver, a fmall Bell may be heard at che 
ance of fome Paces ; buc when exhaufted, it can fcarce be 


_ Stand at che neareft Diflance: And if the Air be comprctiod. 
| | Cc. 


K2 


¥32 | Of Séund. Book IV, 
whatever elfe the Philofopher may think it. For 
who’ but an intelligent Being, what lefs than an 
omnipotent, and infinitely wife God could contrive, 
i and 


= yam: . a 
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the Sound will be louder, proportionably ‘to the Compreffion, or 
Quantity of Air crouded in,as I have oftentried my felf, aad may 
be. farrher feen in Mrs. Hawksbee’s curious Experiments, p. 97° 
Alfo his Experiments in Phil. Tranfad. Nr. 321. ow 
Neicher doth this fucceed only in forced Rarefaétions and - 
Condenfarions of the Air, butia fuch alfo as are natural; as is- 
evident from David Fredlichius in Varenius, upon the higheft ’ 
Eminencies of Carpathus, near Kefmarckt in Aungary. The Stosy 
of Fredlichius is this, Feo menfe Funii 1615. tum adolefcens, fub-. 
Jimitarem borum montium, cum duobus comitibus Scholavibus, expe: . 
rivi volens, ubi, chm in prime rupis vertice, meagno labore, me fume 
mum terminum affccutum effe putarem, demum Jefe obtulit alis - 
multo altior cautes, ubi per vafta, eaque vacillantia faxa (quorm ; 
unum, fi loco a viatore dimovetur — aliquot centena——-rapit, 6 
quidem tanto cum fragore, ut illi metuendum fit, ne totus Mas: 
_ covruat, eumque obruat ) enixus effem, iterum alia fubliqnior prodiit,: 
&c. donez jummo vita pe ad fupremum cacumen penetraverin. 
Ex dec'ivioribus montibas, cum in fubjectas valles,——nil nif 
objcuram noctem, aut coruleum quid, injtar profundi aeris, quod wl. 
x0 Judum coelum appellatur, obfervare potui, mibique' videbgr, fi de 
_ mente caderem, nonin terram, fed reéta in calum me prolapfurim 
Nimia enim declivitate, fpecies vifsbiles, extenuata Cy hebetate 
érunt. Dum vero altiorem montem peterem, quaft intra nebula 
denfiffimas berebam. Et cum non procul a fummo vertice effem, 
de fublimi quiefcens profpexi ¢y animadverti tis in locis, ubi mm 
antea videbar intra nebulas batffe, compadtis atque albas fele ™- 
vere Nubes, fupra quas, per aliquot milliaria, by ultra. termins 
Sepuft commodus mibi profpeus patuit. Alias tamen etiam nwmes 
altioves, alias item bumiliores, necnon quafdam aqualirer a terte 
_dijtantés vidi. Atque hinc tria intellexi. 1. Me tum tranfivilf 
principium media Aeris regionis, 2. Diftfantiam Nubivin a terra, 
von eff@ aqualem.——se 3. Diftantiam Nubium — non 72 Mil. 
‘Ger, ut quidam — fed tantum dimidiatum Mill. Ger. In fummim 
montis verticem chim perveniffems, adeo trangquillum Cy fubtilam 
— aerem ibi offendi, ut ne pili quidem motum fentirem,. cum tamen'a 
depreffioribus ventum vebenientem expertus fim > unde collegi Jum 
muin cacumen iftius montis Carpathici ad Mill. Ger. a radicibus 
Suis imis exjurgere, ey ad fupremamt ufque aeris regionem, ad quam 
Venti non ajcendunt, pertingere. Explofe in ed fummitate pei 
' ; 7] 3 
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and make fuch a fine Body, fuch a Medium, fo 
faceptible of every Impreffion, that the Senfe of 
— | Hearing 
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tums, quod non mdjorem fonitum primo pra fe tulit, quam fi ligit- 
dum vel baciDum confregiffem, poft intervallum autem temporis 
imurmur prolicum invaluit, inferiorefgue montis partes, convalles 
Cy (ylvas opplevit. De{cendendo per nives annofas intra convalles, 
cum iterum Sclopetum exonerarem, major ty horribitior fragor, 
qudm ex tormento capaciffimo inde exoriebatur : hinc verebar ne to- 
tus mons concuffus mecum corrueret : duravitque bic fonus per fe- 
miquadrantem bere ufque dum abftrufiffimas cavernas penetraffet, 
ad quas aer undique multiplicatus refiliit.—~—In bis celfis Monti- 

» plerumque ningit grandinatve media aftate, quoties nempe in 


fubjecta Cy vicina planitie pluit, uti hoc ipfum etiam expertus fum. 


Nives diperforum annorum ex colore dy cortice duriore dignofci pof> 
fit, Varen. Geogr. Gen. J. 1. c. 19. Prop. ult. 

The Story being diverting, and containing divers things rep 
tparkable, I have chofen to note che whole of it caiicegh tome- 
what long) rather than fingle out the Paffages only which relate 
to the dimainifhing the Sound of his Piftol by the raricy of the 
du, at that great afcenc up into the Acmofphere ; and the mag- 
bifying the Sound by the Polyphonifms, or Repercuffions of the 
a Caverns, and other phonocaptick Objects below in the 

Nt, | 
Bur ‘tis nor tbe. Air alone that is capable of che ImprefMfions of 
Sound, buc the Water alfo, as is manifeft by ftriking a Bell un- 


der Water, the Sound of which may plainly enough be heard, 


t itis much duller, and noe fo loud : and it is alfo a Fourth 
ceper, by the Ear of fome. great Judges in mufical Notes, who 


, Sve Me their judgment in the matter, But Merfenne faich, a 


Nd made under Water is of .che fame Tone or Note, if heard 


under Water ; as are alfo Sounds made in the Air, when heard 
_ Udder Water. Vid. Merfen.. Hydraul. 


, Having mentioned rhe hearing of Sounds under Water, chere 
8 another Curiofity worth mentioning, thar alfo farcher proves 
Water to be fufceptible of the tinprefions of Sound, vir. Divers 
atthe bottom of the Sea can hear the Noifes made above, only 
fontufedly. But, on che contrary, thofe above cainor hear the 
Divers below. Of which an Experiment was made, thac had 
like to have been fatal: one of the Divers blew an Horn in his 


Diving-Bell, at the borcom’ of the Sea ; the Sound whereof (in 


that compreffed Air) was fo very loud. and irkfome, that ic 
flunned the Diver, and made him fo giddy, that he had like 
to have drope out of his Bell, and to have been drowned, Vid. 


7% 


Prarmait Colleg. Cur. Vol..2. Tentam. i. — 
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lo Hearing hath occafion for, to empower all Animals 
to exprefs theit Senfe and Meaning to others; to 
tmnake known their Fears, their Wants, their Pains 
and Sorrows in melancholick Tones; their Joys 
and Pleafures in more harmonious Notes; to fend - 
their Mind at great Diftances (27), in a fhort ~ 
fime (28), in loud Boations; or to exprefs theit — 
Thoughts near at Hand with a gentle Voice, or in = 
| | ecret “ 





. (37) As to the Diftance to which Sound may be fenr, having .. 
fome doubt whether there was any difference between the ~’ 
Northern and Souchern Parts ; by ehe favour of my léarned and -/ 
iluftrious Friend Dr. Newton, Her Majefties late Envoy ac Flo. 7: 
rence, I procured fome Experiments to be made for me in Italy. : ; 
His mcft Serene Highnefs che Great Duke, was pleafed to order — 
great Guns to be Fired, for this purpofe, ac Florence, and Pet: 
{ons were appointed on purpofe co obferve them at Leghorne ; 
which chey compute is no lefs than 55 Miles in @ firaighe Line, 
Buc notwichftanding the Country between be fomewhat hilly and =. 
_ woody, and the Wind alfo was not favoufing, only very calm ;;\ 
and ftill, yee che Sound was plainly enough heard. And they .. 
tell me that che Leghorne Guns are often heard 60 Miles off, at»: 
Porto Ferraio; that when the French bombarded Genoa, they ;.. 
heard ie near Leghorne go Miles diftane : and in the Meffina-In- . 
furrection, che Guns were: heard from thence as far as Awgajta and 
Syracufe, abourioo Italian Miles. Thefe Diftances being fo con- 
fiderable, give me reafon to fufpect chat Sounds fly as far, or 
nearly as far in. the Southern, as in the Northerly Parts of the .- 
World, noewithftanding we have a few Inftances of Sounds ., 
reaching farther Diftances. As Dr. Aearn tells us of Guns fired .. 
at Stockbolm in 1685. that were heard 180 Englifh Miles. And 
in the Dutch War, 1672. the Guns were heard above 200 Miles. 
Vid. Phil. Tranf. Nr. 113. Alfo there is chis farther reafon of 
fufpicion, that the Mercury in the Barometer rifech higher with . 
onc chan within che Tropicks, and che more Northerly, ftill che .. 
higher ; which may encreafe the ftrength of Sounds by Note 26... 
(28) As to the Velocity of Sounds, by reafon the moft cele. . 
brated Auchors differ abouc ir, I made divers nice Experiments .. 
my felf with good Inftruments: by which I found, 4. That , 
there is fome, alchough a {mall difference in the Velocity of ., 
Sounds with or againft che Wind ; which alfo is, 2. Augmented . 
or dimimithed by che Strength or Weakhefs of the Wind. Bic . 
: naan ; rns Couey Om nae ee ee ey atti; 


a 





- ~ : bad a 
72 we ie? ae Eee + 


ea cers 
/—-_—? ~~ 


e ac 4 
as gw oy 





: Chap. ‘Of Sound. Igy 
. fecret Whifpers! And to fay ao more, who lefs: 
»; than the fame moft wife and indulgent Creator, 
|. could form fach an Oeconomy, as that of Melody 
i, and Mufick is! That the Medium fhould (as I faid) 
i. fo readily receive every Impreflion of Sound, and 
. Convey the melodious Vibration of every: mofical 
,. String, the harmonious Pulfes of every Animal 
i Voice, and of every mufical Pipe; and the Ear 
as well adapted and ready to receive all thefe Im- 

- preflions, as the Medium to convey them: And laft- 
ly, that by means of the curious Lodgment and 
Jnofculations of the Auditory Nerves before-mention- 
ed, the Orgafmes of the Spirits fhould be allayed, 
and Perturbations of the Mind, in a great Meafure 
quieted, and ftilled (29); Or to exprefs it S a 
ords 


‘ 





. that nothing eHe doth acceletate or retard ic, not the differences 

: of Day or Night, Heat or Cold, Summer or Winter, Cloudy or 
Clear, Barometer high or low, go'c. 3. That all kinds of Sounds . 
have the fame Motion, whether they be loud or languid, of 
Bells, Guns great or {mall, or any other fonorous Body. 4. 
That they fly equal Spaces in equal Times. sth and laftly, That 

: the Mean of their Fight is at the rare of a Mile in 9 + Half-fe- 

? et or 1142 Feet in one Second of time. Vid. Phil. Tranj. 

id. | Ss 


p ; 
« (29) Timothy a Mufician could excite Alexander the Great to 
; Arms with the Phrygian Sound, and-allay his Fury wich another 
Tone, and excite him to-Merriment, So Ericus King of Den- 
mark, by a certain Mufician could: be driven to fuch Fury, as to 
“ Wlfome of his beft and moft crufty Servants. More of this 
1: power of Mufick over the Affettions may be feen in Ath. Kirch. 
« Phonurg. L. 2, Sef. 1. Alfo in If, Voffias de Poimatum cantu, ¢y 


« — Rbythmi viribus, 7 | | 
And not only upon the Affections, but alfo on the parts of the 
: Body, Mufick-is able to exert its force, as appears from the 
Gafcoigne-FC night, Cai Phermingis ono andito Vefica flatim ad Uri- 
1 fam reddendam vellicabature Such another we'‘have in A®. Ve 
¢  Ephem. Meat, Cnriof. Obf. 134. Alfo Morboff de Scyph. vitr. per 
, ttre human, vocis fohum finite : where there is not only the 
(Account mf the Dutchman at Amfterdam, one Nic. Petter, that 
_ bake Rorner-Glaffes with the Soumd of his Voice ; bur alfo 
eR Reha cal a K 4 : Dede 





136 Of Sound. Book IV, 
_ vers other Inftances of the Power and Effedéts of Sound. But to 
the Scory of che Gafcoigne-Knight, Mr. Boy! from Scaliger adds a 
pesos Paflage, That one he had difobliged, to be even with 
im, caufed ac a Feaft, a Bag-pipe to be play’d, when he was 
hemmed in with the Company ; which made the Knight bepifs - 
himfelf, co the great Diverfion of the Company, as well as Con- - 
fufton of himfelf. Beyl’s Effay of the Effects of Lang. motion. In - 
the fame Book are other Matters thac may be noted here. One . 
whofe Arm was cut off, was exceedingly ¢ormenged wich the ~ 
difcharge of the great Guns at Sea, although he was at a great ~ 
Diftance on Land. Ahd a great Ship-Commander obferved 
his wounded Men with broken Limbs fuffered in like mannet - 
at the Enemies Difcharges. An ingenious Domeftick of his own . 
would have his Gums bleed at the tearing of Brown-paper. And © 
an ingenious Gentleman of Mr. Boyl’s Acquaintance confeffed to ‘ 
him, that he was inclined to the Knight of Gafcoigne’s Diftemper =: 
upon hearing che Noife of a Tap running, The Dancing to cer- ;. 
tain Tunes, of Perfons bic wich the Tarantula, he was affured of .. 
by an ingenious Acquaintance at Zarentum, who faw feveral, .~ 
among the reft a Phyfician, affected with chat Diftemper. And 
_+many other Accounts of this kind, feemingly credible, are rel 
ted in Morboff, Kircher, and many others; alchough Dr. Cornelit 
gueftions the Matters of Fact, in Pbil. Tranf. Nr. 83. Mr. Boyt — 
alfo faich, a fober Muficiag told him, he could make a certain 
Woman weep, by playing one Tune, which others would be lit. | 
tle affected at. “And he faith, that he himfelf had a kind of * 
fhiyeting at the repeating two Verfes in Lucan. And IY add, cha * 
J very well know one to have a fort of chill abouc his Pracordig * 
afd Head, upon reading, of geen the $3d Chapter of Ifaiab; - 
as alfo David's Lamencation for Saul and Fonatban, 2 Sam. 1. 
Neicher are our Minds and Bodies only affected with Sounds, - 
but alfo inanimate Bodies : Of which many Stories may be mer — 
with in Kircher, particularly a large Stone that would eremble ae 
the Sound. of one particular Organ-pipe ; in Morhoff alfo, who ' 
among many other Relacions, hath this, Memini gin. ipfi (clarif. 
Wlifio| de experimento Vitri: per vocem fracti narrarem, ex eo au- 
diviffe, quod in edibus Muficis fibi vicinis aliquoties collapfum- pa- 
vimentum fusrit : quod ipfe fonis continuis adfcritere non dubitatit. 
Morhoff. cap. 12. Merjenne alfo among many Relations ia his 
Harmon, and other Books, tells a far. more probable Story, of a 
particular part of a Pavement, that would fhake as if the Earth 
wauld open,. when the Crp played, chan what he relates a 
bout Antipathy in his Queft. dy Comment. inGenes, viz. That the 
Sound of a.Drum made of Wolf’s.Skia, will break another made 
of Sheep’s-Skin :. That Hens will Ay at the Sound of an Harp 
Strung w'th Fox-Gut-Serings ; and more co the fame purpofe. ‘Mr. 
Boy! alfo in his laft-cired Book tells us, Seats will cremble. at 
the Sound of Organs; and hat he hath felt his Hat to do fo 
; ek ee ee ee +e ee ae We Spee, oa as $09 
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Chap. I. Of Sound, 137 
Words of the laft-cited famous Author (30), 
“ That Mnfick fhould not only affe& the Fancy 
— with Delight, but alfo give Relief to the Grief. 
_ * and-Sadnefs of the Heart, yea appeafe all thofe 
“turbulent Paffions, which are excited in the 
_ © Breaft by an immoderate Ferment, and Flu@tua- 
~ “ tien of the Blood. | | 
_ And now, who can refle€t upon all this curious 
- Apparatus of the Senfe of Hearing, and not give 
- the great Creator his due Praife! Who can furvey 
all this admirable Work, and not as readily own 
it to be the Work of an omnipotent, and infinitely 
wife and good God (31), as the moft artful Melo- 
dies we hear, are the Voice or Performances of a 
- hving Creature ? OT | 
: CHAP. 
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" poounder his Hand, at certain Notes both of Organs, and in 
- Difcourfe: that he tried an‘Arch that would anfwer to C fa-ue, 
‘and had done fo 100 Years ; and char an experienced Builder 
‘ told him any well-baile Vaule will anfwer fome determinate 
- Note. And ac Eafthury- Houfe near Barking, 1 my felf difcovered 
_ the Porch, (having firm Brick-Walls,) not only to Sound when 
 fituck on the Bottom, but alfo co give almoft as loud a Sound, 
- when Ifounded the fame Not¢ with my Voice. ; 
' " (30) Willis, ubi Tupr. Pe a Le 
(31) Hle Deus eft ——qui non calamo tantum cantare, ¢y de 
irefte, atque incondituin carmen ‘ad aliquam tantum ‘obledationem 
| Mdulari docuit, fed tot artes, tot vocum varietates, tot fonos, 
 Alios fpiritu noftro, alios externo cantus adituros commentus eft. 
-“Senec, de Benef. I, 4, ¢. 6s ee ee 


(1) A piece 


38 Of the Smell. : Book lV, | 
CHAP. W, 
Of the Senfe of Seling, 


HIS Senfe 1 fhall difpatch in lefs compafs - 

than the twa laft, becaufe its Apparatus (al-- 
though fofficiently grand and admirable, yet) is - 
not fo multiplicious as of the Eye and Ear: It be. 
ing fufficient in this Senfe, that the odoriferous -- 
Effluvia of Bodies (1) can have an eafy, free Paf- 
{age to the Olfa@ory Nerves, without the formalt :- 
ties of Refractions, and other Preparations neceflary 
to the Perfection of the two former Senfes, Accor- 
dingly the All-wife Creator hath made fufficient:. 
Provifion for the reception of Smells, by the Aper-:} 
tures of the Nofftrils (2); made not of Flefh ot: 
Bone, but Cartilaginous, the better to be kept opet, 
and withal to be dilated or contracted, as there is; 
occafion : For which Service it hath feyeral proper °: 
and curious Mufcles (|). . .2 4 
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(1) A piece of Ambergresce fufpended in a- pair of Scales, 
thac would turn wich a very fmall pare of a Grain, Joft nothing : 
of irs Weight in 3 4 Days; neither did Affa-fetida in 5 +. Days; . 
but an Ounce of Nutmegs loft 5 + Grains in 6 Days; and Cleves 

7 Grains. Boyl’s Subtil. of Effuv, c. 5. ae 
(2) Nares eo quod omnis Odor ad fuperiora fertur, rete furfim 
funt : Et quod Cibi ey Potionis judicium magnum earum eff, nin ° 
fine ‘caufa vicinitatem Oris fecuta funt. Cicer. de Nat. Deor, * 
L. 2. a, | 
" (||) Had not the Contriver of Animal Bodies been minded his ’ 
Work thould have all the Signatures of Accuracy, this Senfe | 
foight have been performed wich a bare Aperture of the Nofe; | 
but that notching might go imperfeét out of his Hand, he hath : 
made a part of the Nofe eafily moveable, and given a Set of ' 
Mufcies to lift up, and to open and fhur the Noftrils; and fo | 
adjufk ic co every Oceafion ot this Senfe, 7 | | 





i 


Chap. 1V. Of the Swe. - = 139 
And fordfmuch as it is by Breathing (3), that 
the odorant Patticles are drawn in, and conveyed 


_ to the Senfory, thérefore there is a very wife Provi- 


fon made in the Laimine, with which the upper 
part of the Nofé is Batricaded, which ferve to two 
excellent Ufes: partly, to fence out any noxious 


;, Subftances from entering the breathing Paflages in 
our Sleep, or when we Cannot be aware (4); and 


partly, to receive the Divarications of the Olfafory 


: Nerves, which are here thick fpread, and which do 
« by thefe means meet the Smells entering with the 
‘| Breath, and firiking upon'them. | 

And accordingly the more accurate this Senfe ig 
. Many Animal, the longet we may obferve thofe 


ming are, and more of them in number folded — 


Up, and crouded together, to contain the . more 
" tetvous Filaments, and to detain, and fetter the 
. odotiferous Particles in theit Windings and Turn- 
ings, ) 


And an admirable Provifion this is, which the 


: great Creator hath made for the good of Brute- 


Creatures (5) ; the chief Adis of many of whofe 
Lives are performed by the miniftry of this — 
| : ee 


ek 





(3) Odorem non alind, quam infectum fera, intelligi poffe. Pliti. 
Na. Hitt og. 7) : | 

(4) For a farther guard againft che Ingrefs of noxions things 
the Vibriff, or Hairs placed at the entrance of the Noftrils ferve, 


_ Which jn fome meafure ftop the entrance of things improper, 


or however give warning of them, bur at the fame time allow 
an eafy Paffage to che Breath and Odours. : : | 
(3) Multo praclarins emicat (Olfattus] in bratis animalibus, 
quam in homire : ifta namque hoc yolo indice, herbarum, aliorumaue 
forporum prins ignotorum virtutes certiffime dignojcunt, quin dy 
vm fuum abfentem, vel in abftrufo pofitum, Odoratu venantur 
ac facillimé inveftigant. Quod autem minus fagaces funt homi= 
tum Nares, tlud non facultatis hujus abufui (prout nonnulli vo- 
dint) ufcribi debet, verum in causa eft ipfius Organi defeéfus, hoc 
tim civea vitths humani criteria (ubi ratio, (y intelledlus adfunt ) 
ot) : Suge) y ae Ae ae Os “° ae non 
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140 Of the Smell. Book I 
In Infects, and many other Creatures, it is of grea 
Ufe in the Propagation of their Kind; as particu 
larly in helping them to fafe and convenient Place: 
for the Incubation of their Eggs, and Breeding vu; 
their Young. Others are by the accuracy of thi 
Senfe, of Ufe to Mankind, which would be other 
wife of little or no Ufe (6). And moft of the ir. 
rational Animals, Birds, Beafts, and Creeping things. 
do, by their Smell, find out their Food; fome at 
great diftances, and fome “at hand. With what 
Sagacity do fome difcover their Food inthe midé 
of Mud and Dirt (7)? With what Curiofity do the 
herbaceous Kind pick and chufe firch Plants ag 
afford them wholfome Food, or fometimes fuch as 
are Medicinal (8), and refufe foch as would hurt 
and deftroy them? And all by the help principally, 
if not only, of the Smell, affifted by its near Ally. 
the Tafte. Of which I shall in the next place fea | 
wery briefly. ~ 4 


CHAP. 


mon ita accuratum requiritur: Propterea enim inferiores potentia ' 

_ in bhomine, a natura minus perfecte exiftunt, ut fuperiorum cultui, | 
ey exercitio, relinqueretur locus. Willis de Anim. Brut. cap. 13. - 
(6) Thus rhe chief Ufe of Hounds is to Hunt ; and other Dogs | 
to be a Watch and Guard to our Houfes by Night. For which | 
Services (particularly in Hounds) cheir Olfacfory Nerves are uot ° 
only remarkably large, (like as they are ia other Bruces,) but 
~ their Branches, and Filaments are in the Lamine of the Noftrils 
both more, and larger chan I Have feen in any othér Creacure © 
whatfoéver. Alfo there are more Convolutions of the Zaminé, - 
than I ever remember to have found ia any other Animal. = 

' The Sagacity of Hounds is prodigious, of which fee an Inr - 
france in Book IV. Chap. 11. Note 56. _ ' —— 
(7) See Book VII, Chap. 2. Note 5. i. 5 

(8) Vid. Plin. Hift. Nat. 1. 8. c. 27. Que animalia qua here 
bas oftenderunt, ee ee re 


(1) Td 








FAY 
C H A Pp. Vv. 
Of the Taffe (1). 


N this, as in the laft Senfe, we have an Apps- 

ratus abundantly fufficient to the Senfe; Nerves 

’ qurioufly divaricated about the Tongue (2), and 
i Mouth, to receive the Impreflions of every Gufto ; 
and thefe Nerves guarded with a firm and proper 
Tegument to defend them from Harms. but witha} 
: fo perforated in the papulary Eminences, as to give 
 afree admiffion to Taftes. - 
| 7 





1) Te SP Sida ra xvaar, &c. Saporum genera——dulcis, 
pinguis, aufterus, acerbus,-acris, falfus, dmarus, acidus. Theophr. 
deCavf. Plane. f. 6. c 1. What may be ehe caufe of the diffe- 
| tence of Taftes, he faith is hard to affign, areesy jae nis 
| wer, Kc. Utrum affedtionius Senfuum, —~ an figuris, quibus 
_ Singuli conftant, ut Democritus cenfete id. ib. Anedxnat@G XN, 
&c. Democritus dulcem effe faporem qui rotundus : acerbum 
qui figura magna ;, a[perwnr qui nmltis angulis, &c. id. ib. c. 2. 
Bat of che Diverficies and Caufes of Taftes, fee Dr. Grew, Led. 

6. and Dr. Willis de Anim. Brut. c. 32. 

(2) Intelleftus Saporum eft cateris in prima lingua : Homini, 
ty in palato. Plin. L. 11. 97. 

The Opinions of Anatomifts concerning the Organ of Yaffe 
are various. Baubin, T. Bartho'in, Bartholette, Veflinge, Deufinge, 
&c. place it in the laxer flefhy Parts of che Tongue : Our famous 
Wharton, in che Gland at the Root of the Tongue: Lanrentius in 
the chin Tunick covering the Tongue : but the learned Malpighi 
with great probability cuncludes, becaufe the outward covering 

,of the Tongue is perforated, under whieh lie papillary Pares, 
(of whitch Mr. Cowper hath very gocd Cuts in his Anat. Tab. 13.) 
that in chefe the Tafte lieth. .Afa/pighi’s Words are, Quare cum 
diftis meatibus infignibus occurrant papillaria corpora, probabilins 
eft in bis ultims, ex fubintranti fapido bumore titillationem, & 
mordicationem quandam fieri, que Guftum efficiat. Malpig. Op. 
Tom, 2. De Lingua, pag. 18, 
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TAQ ° Of the Tafte Book IV 


But I fhall fay no more of this Senfe, only : 
word or two of its confent with the Smell], anc 
the Situation of them both: Their Situation 1s 1 
the moft convenient place jmaginable, for the dif 
charge of their Offices ; at the firft entrance (3) 
into the way to the grand Receptacle of our Fooc 
and Nourifhment; to Survey what is to he adainit 
ted therein; to’ judge between what is wholfome, 
and fit for Nourifhment, and what is unfavour 
and pernicious. And for this end, the "All-wil: 
‘Creator feems to have eftablifhed a great confent 


between the Eye, the Nofe, and Torigue, by or- 


dering the Branches of .the fame Nerves (4) to each 
of thofe three Parts, as alfo indeed to divers other 


-Parts of the Body, which I may have Occafion to 


mention in a more proper place (5). By which 
| SO Means 


Pracipuym ge fere folun Guftaths arganon eff Lingua ; cui ali- 
_guatenus fubobfcuyée tamen Palgtum, dy fuperior Gule pars confen- 


_tiunt : in omnibus vero fibra2 nervoje immediata, fenfionis inkrymen- , 


ta funt.. Quare obfervare eff, Lingugm pre alia quavis parte infi- | 
gn ter fibrofam effe, etiem textura valde porosd conflare, in eum 
_nempe finem, ut particule yei fapide copiofins, ac penitius intra Sen- 
fordi meatus admittantyr. wee Nervi aytem qui fibris Lingua den- © 
fiffime intertextis famulantur, ac faporum impreffiones ra w@ed7e 


etdntreio commynicant, funt —— Nerwie paribus tumquinto, tum 
nono, Cy ubique cum densa propaginum ferie .per.totam ejus compa: 


gem diftributi, Willis ibid. 


(3) Guftatus, qui fentire eorum quibus vefcimur genera delet, 
habitat in ed parte Oris, qua efculentis, dy poculentis ita natura ~ 
patefecit. Cicer. de Nat. Deor. L. 2. Vid. quoque fupr. Note 2» ' 


Chap. 4 , 


(4) Multa hujws (quinti Paris} Nervi propagines Mafticationis — 


opert deftinantur ; ideoqve quoniam alimenta ingerenda non modo 


Guftas, aft etiam Olfactis dy Visits examen fubive debent, abto- ° 


dem Nervo, cujus rami ad Palatum.dy Fauces.miffi, Manducations | 


es Oculos feruntur, nempe ut ifthec aliorym fenfuum organa, etiam 
ad objetta Guftus melius dignofcenda, probationum auxiliis quibyjdant 

inftruantur. Willis Nerv. Defor. & Ufus. cap. 22. - 
(5) See Book V. Chap 8. 
(1) malig 


_ negotiwn. peragunt, propagines ‘alia, uelut exploratrices, ad Narés — 


i 
‘ 
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Chap.V. Of the Taffe. . 4143 
means there is all the Guard that can be, againft 
pernicious Food ;, forafmuch as, before it is taken 
into the Stomacb, it is to undergo the trial of three 
of the Senfes ; the Scrutiny of the Eye, that frig 
Surveyor of its outward Appearance ; and the Pro- 


" bation of the Smell and Tafte, the two fevereft 
4, Judges of its nattiral Conftitution and Compofi- 
"tion. | 








- CHAP. VE | 
Of the Senfe of Feeling (1). 


- Aving. fpent fo. much Time upon. the. other 


Senfes, and therein given. fuch ample Proofs 
of the infinite Creator’s Wifdom, I fhall but: briefly 


take Notice of two things relating to this laf 
| cs > One 





(1) Malpighi is Of Opinion, that as Tafte is performed. by the 
Papilla in the Tongue; fo is Feeling by fuch like Papilfe under 
the Skin. From feveral Diffeétions, and other. Obfervations he 
thas concludes, Ex his, ¢y fimilibus videbatur animus abunde eér- 
tir redditus, earundem Papillarum pyramidalium copiam, quas 
dids in Lingua defcripfi, in locis pracipue exquifitiori Tadtué dicatic 
reperiri, eodem progigni nervofo, Cy cuticulart corpore, fimulque civ- 
camvolui reticulari involucya, Gy extimam cuticulam, veluti. ulti- 
mum terminum dpe emprongels ar quilibet in manus dorfo 
ho fudore orifieia quadqin miro ordine difperfa intueri potest, circa 
qua frequentia queda capitula affurgunt , hac vero funt, Papilla- 
rum fines, dum a cute affurgentes interpofitum fuperant refe, f- 
Maulque extimam cuticulam. Hae vepetitia fedtionibus. deprebendi = - 
Cx quibus non improbabilitér deducam, ficuti ex elatioribus-—— pa- 
bilis—— in Lingud, Guftis Organon eliciter,—~- ita ex. eopiasa 
barum Papillarum congerie —— in organis, ubi maxime. animalia 
Taitis motione afficiuntur,—— adaquatum. Tadis organyen fuffici- 
enter baberi. Malp'é- de extern. Tact. Org. p..26: Conful. quo- 
que ejufd. Vit. p. 28. . oe 
: ~ | Thefe 
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One is its Organ, the Nerves. For as all Senfa- 
tion is performed by the Nerves (2), and indeed 
the other Senfes (performed by Nerves) .are a kind 
of Feeling; fo is this Senfe of Feeling performed by 
Nerves likewife, fpread in the moft incomparable, 
curious manner throughout the whole Body. But 
to defcribe their Origine in the Brain, ‘and Spinal- 
Marrow, their Ramifications to all the Parts, their 
Inofculations with one another, and other Matters, 
whereby not only the Senfe of Feeling is performed, 
but alfo Animal-Morion, and an admirable. Con- 
fent and Harmony of all the Parts of the Body is 
effected, (to. defcribe, I fay, thefe. things) would 
take up too much time, and I have already, and 
fhall as I go along, give fome Hints thereof. 

The other thing I fhall take notice of, is the 
difperfion of this Senfe throughout the Body, both 
without, and within. The other Senfes, I have ob- 
ferved,.are feated in the very beft place for the 
Relief and Comfort, the Guard and Benefit of the 
Animal. And forafmuch as it is neceflary to the 
Being, and Well-being of the Body, that every | 
Part fhould be fenfible of things fafe, or things pre- 
judicial to it felf, therefore it is an admirable Con- - 


trivance of the great Creator, to difperfe this ioe | 
. ' Oo. 








Thefe Obfervations of Afalpighi, our late curious and diligert — 
Mr. Cowper hath confirmed, and given us very elegant Cuts borh 
of che Skin, and the Papille, and che Nerves, Glands, ¢yc. ul 
der it, from Microfcopical Obfervations, Vid. Cowper’s Anat, In- 
trod. and Tab. 4. 

(2) Although the Eye be the ufual Judge cf Colours, yer fome 
have been able .co diftinguifh them by their Feeling. Quidam 
fuit qui venit ad M. Duc. Hetruvia aulam qui colores per Tadtum 
cognofcebat. Pro experimento velum fericum, uniformiter textum, 
pluribus coloribus tinctum dy offerebitur, dy: veracitér de colore i 
Singulis partibue judicabat, Grimald. de Lum. & Col. pr. 43 


59s | 
? : (3) Tadus 
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of Feeling throughout every part (3), to diftinguith 

between Pleafure and Pain, things Salutary, and 

things Hurtful to the Body. 

Thus in the five Senfes of Animals we have an 

Oeconomy worthy of the Creator, and manifeftly . 
_ demonftrating his Power, Wifdom, and Indulgence. 
_ For whether we confider the Mechanifm of the 
_ Organs, or the great Ufe and Convenience of each 
' Benfe, we find it noble and grand, curious and ar- 
- tificial 5 and every way worthy of its infinite 
_ Maker, and beyond the Wit and Power of. any 
thing but a GOD, And therefore we muft even 
_ deny our Senfes, by denying them to be God's 
. Handy-work, 7 - | 

And now from thofe chief Machines of Animal 

: Petformances and Enjoyments, the five Senfes; let 
: U8 pals to another thing in common to all the fen- 
t. Nove Creatures, which is Refpiration. 
1 | a 
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‘ a(3) Tadtus autem toto torpore equabilitér fufus eff, ut omnes 
¢ Ms, omuefque nimios ¢y frigoris, ¢y caloris appulfus fentire poffi- 
mi. Cicere ubi fupr, 
edus fenfus omnibus eft, etiam quibus nullus alius : nam (Ff 
Ofreis, gop terreflribus vermibus quoque. Exiftimaverim omnibus 
~ fam dg Guftatis effe. Cur enim alios alia fapores appetunt ? 
_ $0 Vel Natura pracipua architectio, Plin. Nat. Hift. I, Io. 
1 Ze ‘ 


( : (1) The * 


146 | : | Book IV. 
CHAP. VIL. 

Of Refpiration. 
F all the Aas of Animal.Life, this is one o 
the chief, and moft neceflary. For whatfo 


ever hath Animal. Life, hath alfo the Faculty of Re 
fpiration, or fomewhat equivalent thereto (1). _In 


- 


deec 





, i 

(1) The Ufes affigned to Refpiration by. all the Anaromifts be 
fore Malpighi’s Difcoveries of che Struéture of the Lungs, are f 
various, and many of chem fo improbable, tliat ic would be fn- 
volous to recoune them, But che more eminent modern Anato- 
mifts affign thefe Ufes. Willis chus Sums up his Opinion, Pré- 
cipua Pulmonum fundio dy ufus funt fanguinem ¢y aerem per totes 
partium compages intimofque receffus, atque ductus quofque weinutiff- 
mos traducere, gy ubique invicem committere , in eum, nempe fr 
nem, ut fanguis venofus a circuitu redux, ¢y chymo recenti dilu- 
tus,——tum perfectins mifceatur ¢y velut fubigatur, tum potiffimun 
ut fecundum omnes fui partes ab aere nitrofe de novo accendatur. 
Pharmaceut. p. 2. S. 8. c. 2. § 2. Mayow faith rightly, chat 
one grand Ufe of Expiration is, Ut cum aere expulfo, etiam vapr. 
res € fanguine exhalantes, fimul exfuffientur. And as for In'pira- 
tion, thar it conveyeth a nitro-aereal ferment co the Blood, 1 
which the Animal Spirits are owing, and all Mufcular-mot:ot. 
Mayow de Refpir. pag. 22, &c. mea Edit. | 
Somewhat of the Opinion of chefe rwo laft-ciced, if I miftake 

not, (ic being long fince I read their Traéts, and have chem no 
now act Hand,) were Ent, Sylvius, Swammerdam, Diemerbroeck, 
and my Friend Mr. Ray im an uapublithed Tract of his, and 
his Lercers now in my Hands. i | | 

_ Buc our Dr. Thurfton for good reafons rejects chefe from’ bee: 
ing principal Ufes of Refpiration, and chinks, wich great ret 

* ‘fon, the principal Ufe to be co move, or pafs the Blood from 
the right ro the left Ventricle of the Heart. Upon which ac- 
count Perfons hanged, drowned, or ftrangled by Catarrhs, 0 
fuddenly die, namely, becaufe the Circulation of their Blood - 

is flopped. For the fame reafon alfo it is, char Animals dit’ 
fo foon in the Air-pump. Among other Proofs he inftanceth 1 
an Experiment of Dr. Creon, (Profeff. Grefh.) which he made . 
before our R. S. by ftrangling a Pullec, fo chac not the ra : 


. 
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deed fo congenial ig this with Life, that Breath and 


Life dre in Scripture Phrafe and common Speech 
taken 





_ fign of Life appeared ; but by blowing Wind iro che Lungs 
- through che. Trachea, ahd {6 fetcing che Lungs a playing, he 
- broughethe Bird co Life again. Another Experirhent was one tryed. 
by Dr. Walter Needham before Mt. Boy/, and otters at Oxfords 
by hanging a Dog, fo chat the Heart ceafed soap But haftily 
- opening the Dog, and blowing Wind into the Dudfus Pécguetias 
. ms, he put the Blood in Motion, and by that means the Heart, 
aid fo recovered the Dog to Life again. V. Thurfton de Rejpir. 
V/. pag. 60, and 64. med-Edit. a 
Such an Experiment as Dr. Croon’s, my Friend, the late juftly 
Itiowned Dt. Hook fhewed alfo our R. S. He cut away the 
‘Ribs, Diaphragm, and -Vericardium of a Dog ; alfo the top o 
_ the Wind-pipe, that he might cie it on to the Nofe of a pair o 
- Balows ; and: by blowing into the Lungs, he reftored the Dog 
. to Life; and then ceafing blowing, che Dog would foor fall into 
. dying Fits ; bur by blowing again, he recovered : ahd fo al- 
. Umately would die, and recover for a confiderable tire, a$ 
dong and often as they .pleafed. Philof. Tranf. Nr. 28. 
_, For the farther Confirmation of Dr. Thurjton’s Opinion, the 
ingenious Dr. Mufgrave cut off, and clofe ftopped up the Winds . 
pipe of a Dog wich a Cork, and then threw open the Thorax 3 
whete he found the Blood ftagnating in the Lungs, the Arteria 
Pulmonaris, the right Ventriclé and Auricle of the Heart, and 
the ewo great Trunks of the Cava diftended with Blood to an 
Immenfe Degree ; but at the fame time the Vena Pulmonaris, 
the def Ventricle andAuricle of the Heart in a matner empty, 
hadly a fpoonful of Blood therein. Philof. Tranfad. Nr. 240. 
Or both the Experiments may-be together met with in Lowth, 
Bridg. Vol. 3. pag. 66. 67. : zs | . 
This Opinion of our learned Thurfton, the late leartied Ete 
miller e{poufed, who being particular in reckoniug up the Ufes 
of Refpiration, I fhall therefore che more largely cite him. Re. 
fpiration, ‘faith he, ferves, 1. Ad Olfadlum. 2. Ad Screatum gy 
Sputationem, 3. Ad Ofcitationem, Tuffim, Sternutationem, Emun- 
Fimemque. 4. Ad liquidorum forbitionem, Suctionemue. 3. Ad 
Liauelam, Cantum, Clamorem, Rifum, Fletum, Flatum, &c. 6. 
Alfecum Alvi, Urina, Fetus, Moldve, necnon Secundinarum exe 
biftonem. 7. Ad promovenda Ventriculi, Inteflinorum, Ladleorum- 
qe vaforum, Sc. contenta. 8. Ad halitus aqueos Satiguinis e pul- 
montbus aerés ope exportandos. 9. Ad Diapnoen. 10. Ad éxattio- 
tm Chyli, Lymphaque, necnon Sanguinis ~~~ mifcelaim. 11. Ad 
| La ss goneilignd ams 
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taken as fynonymous Things, or at leaft necefiar} 
. -€oncom 


eS EEE, 


cnciliandam fanguini —— coccineam rubedinem, &c. 122 Nec m 

rosé negabimus, aerem——pulmones Cy fanguinem illos tranfcu 

. yentem, minus calida reddere, &c. 13. Quod denique aer fanguini fit 

gulis Refpirationibus aliquantilla fui parte, admixtus, pauciffimas qua 

dam in Spirituum animalium elaboratione particulas fimul contribuat 

_All thefe Ufes alchough of great Confequence, yet he thinks ra 

ther conduce to the |el/-Being, than the Being of the Animal 

 ecaufe without any one of them, the Animal would not f 
‘{peedily die, as it doth by Strangling, or inthe Air-pump: H 

therefore affigns a rath, and the pripcipal ufe of Refpiration t 
be, For the paffing of the Blood through the Lungs, that is throw 
into them by the Heart. Exmull, Differt. 2. €. ¥o. §-.¥5 & 16 

But the fate Dr. Drake with great Ingenuity and Addrefs 
(like a Perfon fo confiderable for his Years as he was in hi: 
time,) not only eftablifhech this Notion of Refpiration, but alfo 
carries ic farther, making ir the true caufe of the Diaflele of 
the Heart ; which neither Borelli,, Lower, or Cowper, much les 
any before thofe great Men,, have well accounted tor. That the 
Heart is a Mufcle, is made evident beyond all doube by Dr. 
Lower, And that the Motion of all. Mufcles confifts in Conftr- 
ction, is not to be doubted alfo. By which means the Syftole 
is eafily accounted for. But forafmuch as the Heart harh no 
Antagonift-Mufcle, the Diaftole hath puzzelled che greateft WIG. 
But Dr. Drake wich great Judgment, and much probability of 
Reafon, maketh the Weight of the incumbent Acmofphere (0 
be the true Antagonift to all the Mufcles which ferve both for 
ordinary Infpiration, and the Conftriétion of the Hearr. Tae 
particulars. of his Opinion may be {een in his Anatomy. Le 2% 
4, and in Philof. Tyanfaé. Nr. 281. a 

_. And T remember when { was at the Univerfixy, my moft 10 

’ genious and learned Tutor Dr. Wills, when he read Anatomy 

_ tous, was of Opinion, thac the Lungs were blown up by ce 
Weight of che incumbene Air, and reprefenced the manner © 
Refpiration in this manner, viz. He put a Bladder ‘into a pal 
of Bellows, turning back the neck of the Bladder, and ying 
faft; fo‘ that no: Air might enter in becween che Bladder and: 

Bellows. This being done, when the Bellows were opened, 

- Bladder would be blown up, by the Weight of the incumbel” 
Air; and when fhur, the Air would be thereby preffed forceably 
our of the Bladder, fo as to blowthe Fire. This Experiment ! 
take notice of here, becaufe, (befides the Mluftration ir ve 
t Refpiration,) chat great Genius feems to haye had a wuer a 
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Concomitants of one another. Mofés (2) expreffeth 


© Animal-Life, by [The Breath of Life.] Saith he, Gen. 


7 21, 22. AU Flefh that moved on the Earth, Fowl 
Cattel, Beaft, creeping Things, anil Man; all in whofe 
Noffrils was the Breath of Life in the dry Land died. 
So the Pfalimft, Pfal. 104. 29.. Thou take away 
their Breath; they die. So grand an Aé& therefore in 


common to all Animals, may juftly deferve a— 


place in this Survey of the Works of God, in the 
Animal. Kingdom. - 
And here I might Jaunch out into an ample De- 


" {cription of all the Parts miniftering to this neceffa-_ 
- ty AG, and fhew the curious Contrivance, and ar- 


tificial Structure of them. But a tranfient View 


* fhall fuffice. I might begin with the outward 
| Guards, the Nofe and Mouth; but thefe have been. 


already touched upon. But the exquifite Mecha- 
ailm of the Larynx, its variety of Mufcles, its Car- 
hlges, all fo exquifitely made for the purpofe of 


admirable: 


_ Relpitation, and: forming the Voice (3), are very 


\ 


“ton of this Phenomenon than was very common then, viz. about 


¢ Year 1677 or 78; a5 alfo, becaufé I have ia fome Authors 
mec with the fame Experiment, without mention of Dr. Wills, 
Whofe I take ic to have been. tS 
Another ufe of great Confideration the already commended 
Dr. Cheyne affigns, namely, to form the elaftick Globules of 
Which the Blood principally confifts, wichout which there would 


be a general Obftraction in all the capillary Arteries. Cheyne’s . 


bil. Prin. of Nat. Rel. or Harris's Lex. Tech. in Lungs. 
(2)Gen. 2. 7.6.37, 8715.  - - a 2 
(3) Becanfe ic would be endiefs to fpecify the curious Me- 

chanifm of all rhe Papss concurring to the formation of the 


Voice, 1 thal cherefore for a Sample note only two things,’ 1. 


There are thisteen Mufeles provided for the Motion of ‘the five 
Cartilages of the Larynx. Gibf, Anat: J, 2. c. 14. A fign of the 
careful and elaborate Provifion thar is made for the Voice. 2. 
It isa prodigious Facthy of the Glottis: in contracting and di- 


ring tc felé with fuch Exquifitenefs, as to form all Notes, For 
(25 the ingenions Dr. Keil faich)- fuppofing the greateft eae 
ee. eee 05, 
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admirable: And no lefs fo is the Tongue (4), which 
miniffers to that and many other Ufes too. 

Next the Fabrick of the (5) Tracbeq deferves 
efpecia] Remark. [tg Valve the Epighttzs on the 
| | oh a | top, 





of the two Sides of the Glottis to be one tenth Part of gn Inch ig 
founding 12 Notes, (to which the Voice eafily reaches, ) this Line 
muft be divided into 12 Parts, each of which gives the Aperture 
requifite for fuch a Note, with a certain Strength. But if we con- 
fider the Sub-divifion of Notes into which the Voice can run, the 
Motion of the Sides of the Glortis is fli vaftly nicer. For if two | 
Chords founding exa&fly Unifons Jone be fhortened -2-<th Part of its 
Lenoth, a juft Ear will perceive the Difagreement, and @ good Voice — 
will found the Difference, which is —-zth Part of a Note. But 
fuppole the Voice can divide a Note into 160 Parts, it follows that 
the different Apertures of the Glottis aétually divide the tenth Part 

of an Inch into 1209 Parts, the effect of each of which producesa , 
Jenfible Alteration upon a good Ear. ‘ But becayfe gach Side of the — 
Glottis moves jufl equally, therefore the Divifuns are juff double, ., 
or the Sides of ‘the Glortis, by their Motion, do aually divide on; 
tenth Part of an Inch into 2409 Parts. Keil’s Anat. ¢. 30 .; 


et. 7. 3 
(4) Among the Inftruments of Speech, the Tongue is a necef- , 
fary.one ; and fo negeffary, chat it is generally thought no Speech 
can be without it. Buc in the third Tome of the Ephem. Germ. 
is publifhed, Fac. Rolandi Agloffoftomographia, five Defcriptia 0: Ch 
yis fine Lingua, quod parfedte laquitur, dy reliquas fuas fundions 
naturaliter exercet. The Perfon defcribed is one Pet. Durand, a 
| a French Boy of eight or nine Years OM, who at five or fix Ioh |, 
| his Tongue by a Gangrene, occafioned by the Small-Pox. Not- ... 
| withftandjng which, he could (as the Title faith) fpcak perfect... 
| ly, as alfo Tafte, Spic, Swallow, and Chaw his Food ; but this... 
| Jagter he could do only op that fide he pur it inco, nor being in 
: able to turn it to the other fide his Mouth.’ Ye a gs, 
| In the fame Tract, Chap. 6. is this Obfervation of Ventrilo- es 
| quous Rerfons, Mentini me a quodam {at celebri Anatomice andiuifft, 
| dum de duplicatura Mediaftini ageret, fi Meinbrana ifta duplex nat wi) 
| turalitér ynita in dugs partes dividatur, lequelam quafi ex petlre 
rity Frocedere, ut circumftantes credant Demonjacum bunc, aut ‘ster: .,,, 
iy |  nomythum. 9: Sie = ee te en ae 
| 
| 





" (5) The Variation of the Wind-pipe is gbfervable in every Cree |)” 
fure; according as it is neceffary for that of the Voice. In an Ur 
chan, which hath a very fmall Voice, ‘tig hardly more than Mem 
é Sip et: or) oe Si “a4 erga Hare wor a ae ys rapid N 
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» M3 the Bronchs, the Veficule (7), with their mufcu- 
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top, to fence againft all Annoyances ; its cartilagi- 
nous Rings (6) nearly environing it, with its mem- 
branous Part next the Gullet, to give the freer paf- 
fage to the defcent of the Food ; and -laftly, its in- 


- ger Tegument of exquifite Senfe to be readily affed- 


ed with, and to make efforts againft every thing 
that is hurtful or offenfive, thefe, I fay, do all juft- 
ly deferve our Admiration. : 

And no lefs.prodigious are the Parts farther with- 


lar 





:  branous, Ant in a Pigeon, which hath a lew and foft Note, 


'- “tis partly Cartilaginous, and partly Membranous. In an Owl, 
‘which bith a good audible Note, ’tis more Cartilaginoms. But that 
| of aJayes, bath hard Bones, intead of Cartilages: and fo of 
ie aa whereby they have both of them, a louder and ftronger Note, 


s The Rings of the Wind.-pipe, are fitted for the Modulation of the 


Yiice. For in Dogs and Cats, which in the Expreffion of divers 
Paffons ufe a great many Notes, (as Men do,) they are open and 
fecible, as in Man. Whereby all, er any of them are dilated, or 


* contratied, more or lefs, as is convenient for a higher or deeper Note, 


~ whereas in fome other Animals, as in the Japan-Peacock, 


‘ which ufeth hardly more than one fingle Note, they are entire, &c, 


Grew’s Cofmolog. Sacr. Book I. Chap. 5, §. 9, 10. 
(6) Ic is a farcher manifeft Indication of fingular Defign in the 


“ ¢attilaginous Rings of che Afpera Arteria, chat all che way where 
: they are Contiguous to the Ocfophagus, they are Membranous, to 
: afford an eafy Paffage to the Food ; but after chat, in the Bronchi, 


are fome compleatly Annular, fome Triangular, gyc.- And 
another obfervable is, che lower Parts of the fuperiour Carcti- 
lages, receive che upper Parcs of the inferiour, in the Broncbi; 
Whereas inthe Ajpera Arteria, the Cartrilages run and remain pa- 
allel to one another ; which is a noble difference of Mechanifm 
10 this (in a manner) one and the fame Part, enabling the 
Lungs and Bronchi to contract themfelves in Expiration, and to 
extend and dilate themfelyes in Infpiration. : 

(7) I fhall noc here intrench fo much upon the Anatomift’s 
Province, to give a Defcription of che Lungs, although ic be 3 
Curious Piece of God’s Workmanfhip, but refer to Seignior Mal- 
tigbi, the firft Difcoverer of their Veficule in 1660, in his two 
lewers sq Borelli de Pulmon : tan to Dr. Wills’s. Pharm. rat. 


4 : Pp» 2 
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Jar Fibres (+), as fome affert they have, together 
with the Arteries and Veins, which every where 
accompany the airy Paflages, for the Blood to re- 

ceive there its Impregnations from the Air. 
From 





p- 2.5, ¥.c. 1. de Refpir. Orlg. &y Us. who as he wrote afrer 
Malpighi, fo hath more accurately defcribed thofe Parts; and 
to Mr. Cowper's Anat. Tab. 24, 25. And if che Reader hath a 
mind to fee what oppofition Seignior Malpighi’s Difcoveries met 
wich at Home and Abroad, and what Controverfies he had on 
that Account, as alfo his Cenfures of Dr. Widle’s Deferiprions 
and Figures, he may confule Malpighi’s Life written by himfelf, 
Pag. 4, to 2t. ae 2 
That the Lungs confift of Veficule, or Lobuli of Veficule ad 
_ Mitting of Air from the Bronchi is vifible, becanfe they may be 
blown up, cleanfed of Blood,.and fo dried. But Mr. Cowper 
Nich, he could never pare the Lobuli, ({oas to make the Dottar’s 
Fig. 1. Tab. 3. & 4.) fo that probably the Veficule are contigu- 
Ous to one another throughout each Lobe of the Lungs. And 
not only Air, bue Diemerbroeck proves, thar the Veficule admit 
of Duft alfo from two Afthmatick Perfons he opened ; offe 4 
Stone-Cutter’s Man, the Veficula of whofe Lungs were fo ftuffed 
with Duft, that in cutting, his Knife went as‘it through an heap 
of Sand. The other was a Feather-Driver, who had thefe Blad- 
ders filled with the fine Duft or Down of Feathers. . . 
(T) There is a confiderable difference berween Dr. Wilt, and 
Etmuller, vize whether the Veficule of the Lungs have any muf- 
cular Fibres or not? Etmuller exprefsly faith, Nulas Fibras 
—mufsulofas, multo minus rubicandam Mufculerum compagem (furt 
enim Veficule albjde ¢y fere diaphana) in ips repeviri. ubi fupt, 
c. 6. §. 2, And afterwards §. 3. Pulmones effe molles flexilefque, 
| mufculofis fibris geu propria explicationis organ deftitutes, But 
Dt. Willis as exprefsly afferts they have mufculows Fibres, and 
affigns an excellent Ute of them ; Cellule ifte veficulares, ut nixis 
pro expiratione contraétivos edant, etiam fibras, uti per Microfcrs 
Plum plané confpicere eft, mufculayes obtinent. ubi fupr. §. 16 
And in the nexe §, Ut pro data occafione majorem aeris’ copiam 
exfufflent, aut materiam extuffiendam ejiciant, fibris mufcularibus 
donata, fefe arct.ks contrabunt, contentague fua peniths exterminatt. 
Etenim ordinarie peforis Syftola, quas mufculorum relaxationes ex 
parte efficiunt, aerem forfan totum a Trachea ¢y Broneviis, hand 
tamen aVeficulis, quaque vice ejitiunt : propter bas (quoties ops 
erif) inaniendas, Gy toting Petloris cavitas plarircyn aaa | 
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- diary, and extraordinary Offices of Refpiration, 
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From hence I might proceed to the commodious | 
Form of the Ribs (8), the curious Mechanifm of 
the Intercofta!-mufcles (9), the Diaphragm, and all 
the other Mufcles (10) miniftring both to.the or- . 


But 








© cellule ipfe weficulares ia ‘propriis fibris confirittie coar&ans © 


(8) Circa hos metus [Seil. Peétiris dilatationem, &c.} divini 
Conditoris mechanicen, ad regulas Mathematicas plane adaptatam, 


» fats admivari non poffumus ; fiquidem nulla alia in re manifeftins 
(DOs pmeeresiy videatur, Quippe tum pectoris tum ampliatio, 


him coarélatio a quibufdam Mufculis (quorum munus unicum eft 


_ Cintrabere) perfict debeat , ves ita inftituitur, ut Coft2, que thora- 
fs, uelat parallelogrammi oblengi verfus cylindrum ineurvati, late- 
; taeformant, in figuram modo quadratam, cum angulis redtis pro 
- Moris ampliatione ; modo in rhomboeidem, cum angulis acutis, pre 
: Gfdem contradtione, ducantur, &c. Willis, uti fupr. §. 28. 


Sl = 


Galen having fpoken of the Parts miniftring to Refpiration, 
concludeth, Nihil ufquam a Natura ullo paéto per incuriam fuiffe 


1 Prateritum, qua chm omnia prafentiret, ¢y provideret, qua funt 


en re 


wrelfario ila, que canfa dlicujus extitcrunt, confecutura, omnibus 
inflanrationes parare occupavit, cuyus apparatus copiofa facultas 


, amirabilen Sapientiam teflantur. De uf. part. 1. 5. c. 15. See 
alfol. 6. ¢. 4. woe 


(9) For che Stru€ture of che Intercéftals, Midviff, &c. 1 fhall 


. Felerco Dr. Willis, and other Anaromifts. Bue Dr. Drake taxeth 
. Dr. Widis wich an Errour in fancying chere is an oppcfition in 
_ the Office of the Intercoffals, by reafon che Fibres of the exter- 
- mland internal Zntercoftals décuffare ; chac therefore the Exter- 


. Mal ferve to raife the Ribs, the Internal to draw them down. 


But Dr. Drake is of Steno’s, and Dr. Mayon’s Opinion, chat not. 
Withftanding the Decuffation of their Fibres, che Power they ex- 
ft upon, and the Motion they effect in the Ribs is one and the 
ame. Drake's Anat, | 2. c. 7. and |. 4. c. 5. Mayow’s de 


Repir. c, 7 


(10) Although Dr. Drake and fome others deny the Inter. 


 Wals being Antagonift-Mufcles, as in che preceding Note, yer 


they, and moft ocher Anatomifts that I have met with, attribute 
4 coafiderable power to them in the a‘t of Refpiration, as they. 
© alfo to the Subclavian, and Triangular. Mufcles: but the 
“armed Etmufer denies ic for thefe three Reafons, 1. Quia re- 


tando aullam in illis ccntrattjonem fentio. 24 Quia——~Jfibi in” 


vicem 
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Bot paffing them by, I fhall ftop at one prodigiou 
Work of Nature, and manifeft Contrivance of th 
Almighty Creator, which although taken notice a 
by others (11), yet cannot be eafily paffed by i 
the Subje& Iam upon ; and that is the Circulatior 
of the Blood in the Fetus in the Womb, fo differen 
from the Method thereof after it is Born. In the 
Womb, whilft it is as one Body with the Mother, 
and there is no Occafion, nor place for Refpiration, 
there are two Paflages (12) on purpofe for the tranf- 
miffion of the Blood without paffling it through the 


Lungs. 








vicem non adducuntur, &c. 3. Quia Cofte omnes ab aliis mode 
enarratis Mufculis moventur, idque fimul, &c. Intercoftales itas 
que, necpon Subclavios Mufculos Coftis, parietum inflar, ad com: 
plenda interflitia intercoftalia, pectufque integrandum, ac Coftas 
connectendas, intertextos effe, probabilitér concludo : quo seunert 
Triangulaves etiam —~—= fungi, vationi confentaneum eft. Eamul. 
Differr. 2. cap. 4.6.6. 

But as to che ufe of che Zriangular-Mufcle in Refpiration, we 
may judge of it, from ics remarkable Size, and Ufe in a Dog; 
of which Dr. Willis gives this Account from Fallopiws : In Ho 
mine parvus adeo ¢y fubtilis ifte (Mufculus] eff, ut vix pro Maf- 
culo accipi queat : in cane per totum os pectoris protenditur, ¢9 car- 


- Bilagines omnes, etiam verarum Coflarum fterne inofculatas, eccupat. 


Cujss difcriminis ratio divinam circa Animalinum fabricas Providen- 
tiam planed indigitat. Quippe cum boc animal, ad curfus velocifi: 
mos ¢y din continuandos natum, quo fanguis, dum intenfiis agitatur, 
vit® accendatur eventileturque, aerem celerrimé Cy fortitér uti in- 
foirare, ita etiam exfpirare delet ——idcirco propter hunc adum 
firmins obeundum (cujus in Homine baud magnus eft ufas) mufculus 
caninits molem ingentem ¢y tanto operi parem fortituy. Willis wt — 
fupr. §& 32.0 Se | 
.’ (t1) Ray’s Wifdom of God in che Creation, pag 343. 

os Mr. Chefelden an ingenious, and moft accurate. Aiato- 
mift, having fomewhar particular in his Obfervations about the 
Circulation of the Blood through the Heart of che Foerus, I fhall 
prefene the Reader with fome of his Obfervacions, which he fa- 
voured me wich the fight of. The Blood, (faith he,) which is brought 
to the Heart by the afcendirg Cava, paffeth out of the vight Ail . 


into the ieft, through a Paffage called Foramen Ovale, in the 


(Sepoun 


Chap. Vi. Of Refpiration. 15s 
: Langs. But as foon as the Fetus is Born, and be- 
: come thereby.a perfectly diftin& Being, and breathes 
for it felf, then thefe two Paflages are fhut up: 
’ one nearly obliterated, the other becomes only 2 
: Ligament, except in fome Creatures that. are Am- 
* phibious, or are forced to lie long under Water, in 
’ Whom thefe Paffages probably remain open (13). 

“And now what Action of any rational Creature, 
what is there in a Man’s Lafe, that doth more 
: _— plainly 


$ Flip” Fw FNS 


i : sa 
~ {Sepeum common co them both] without paffing through the right 
Ventricle (as after the Birth) while the Blood from the defcending 
- Cava paffeth through the right Auricle and Ventricle into the pulmo- 
» fury Artery, and thence into the Aorta through a Duét, betwixt 
:, that and the pulmonary Artery, called Du@tus Arceriofus, whilft 2 
: fall Portion of the Blood, thrown into the pulmonary Artery paffeth 
«| Sbrugh the Lungs, no more than is fufficient to keep oper the pul- 
fs monary Veffels, Thus both Ventricles are employed in driving the 
Blood through the Aorta to all Parts of the Fatus, and to the 
Mother too. But after the Birth, the Blood being to be driven 
. from the Aorta through the Fatus alone, and not the Mother too, 
» Me Ventricle beccmes fufficient, whilft the other is employed in dri- 
- ving the Blood through the Lungs, the Duttus Arteriofus being 
-, {but up by means of the Alteration of its Pofition, which happens to 
_ 1 from the raifing the Aorta by the Lungs when they become in-— 
. fated." After that the Blood is thus driven into the Lungs, in its 
, Thun it (huts the Valve of the Foramen Ovale againft the Fora, 
. Men it felf, to whofe fides it foon adheres, and fo ftops up this 
» Paffage. Fhe Ductus Arteriofus, or Ductus Arteriofus in’ Liga- 
- Mentum verfus, is feldom to be difcerned in adult Bodiesy byt the 
Figure of the Foramen Ovale is never obliterated, oe 
: ("3) It hath been generaHy thought to be not improbable, 
bye t at on fome Occafions the Foramen Ovale may remain open 
i1Man. In a Girl of four’ or five Years of Age, Dr. Conner 
found ic bur half clofed, and in the Form of a Crefcent. And 
» Rethinks fomewhat of this kind might be in the Perfon whofe 
, Seleton was found to have no Joynts in the Back-bone, Ribs, 
- ©. Of which a Defcriprion, with Cuts, may be found in Pail, 
, Tanf. Nr. 248. and more largely ia his Differt. Med. Phy/. de 
, Stupendo-Offfum coalitu, where he adds to the Girl, in whom the 
 Firedv, was noe fhut; a like Obfervacion of another Girl he 
; Opened at Oxford of three Years Old, in qua Foramen Ovale fere 
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Ph plainly fhew Defign, Reafon, and Contrivance, 
af chan this very AG of Nature doth the Contrivance 
Wye = a ae. 
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erat occlu(um, in medio tam:n, exili foramine, per quod Turundam . 
" facile tranfmifi, erat pervium, pag. 30. So Mr. -Cowper (than ~ 
a whom nore more accurate nor a berrer Judge) faith, I heve - 
often ‘found the Foramen Ovale open in the Adult. Anat. Append. © 
Fig. 3. Bue Mr. Che‘elden is of a different Opinion. Of which -. 
li in che following Note. 
v - From fomewhat of this caufe I am. apt to think it was tha 
| 
| 
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the Tronningho!m Gardiner ef{caped drowning, and fome others 
Vi mentioned by Pechlin. His Stories are, Hortulanus Tronninghl.~ 
an menfis etiamnum vivens, annes natus 65, pro illa atate fatis adlut 
ie valens gy vegetus, cum ante 18 annos, alii in aquas delapfo opem * 
& ferre vellet, forte-fortuna ¢y ipfe per glaciem incautius procedens, ~ 
ie aquas incidit 18 ulnas profundas: ubi ille, corpore eredto quafiad * 
L perpendiculum, pedibus fundo adbafit. Conftitit fic per 16 hora, * 
i antequam produceretur in auras. Dixit autem, fimul ac inf“ 
: aquarum fuperficiem fuit demerfus, flatim obriguiffe . totum, ¢, f : 
= ; quem tym habuit motum y fenfuin, amififfe, nife quod fonanter ™ 
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, ! ih Stockolsnii campanas etiam fub aquis obfcurius percipere fibi fit“ 
(ie ee ea vifus.  Senfit etiam, flatim fefe velut veficulam ori applicalt, “ 
oe | | adeo ut aqua nulla os penetraverit, in aures vero tranfitum, ¢tiam™ 
- | : |: Sentiente illo, babuerit ; atqne inde auditum {uum. debilitatum ali ~ 
Veh, 


he i quandin effe. Hoc flatu dum 16 horas permanfit fruftva quafitu,’ 
ele : ae tandem repertum, conto in caput infixo, cujus etiam fenfum fe babu. 
te ee le iffe dixit, fundo extraxerunt, fperantes ex move aut per{uafine ©: 

z gentis revidlurum effe. Itaque pannis lintei{que produdtum obvile~ 


var «5 wnt, ne aer admitti poffit perniciofus futurus fubito illapfus cuftodi-” 
ee) tum fic fatis ab aere fenfimm fenfimque tepidiori loco admovent, mex: 


| calidis adoriuntur fafciis, fricant, radunt, ¢y fuffaminatum to 
Ve boris fanguinis corpori(que motum negotiosa illa opera veducunt: de" 
Bele 33 - nique antapoplecticis ¢y genialibus liquoribus vita reddunt Qy pri-: 
| fine mobilitati. Retulit is atque oftendit fe etiamnum in capite: 
circumferre vefligia violentia a conto ilate, ¢s cephelalgiis vexari 
graviffimis. Et propter bunc ipfum cafum, religiosé a popularibus, . 
| go bujufce rei teftibus probatum, Seveniffime Regine matris muni ff : 
| centia gy annuo flipendio eft donatus ——~¢y Serenif, Principi— : 
e f oblatues, vivus {ui te{tis. ——Confignatam manu babes Hiftoriam : 
oe iD. Tlafii, Bidlioth. Reg. Prefei, qui teftatus eft fe prenift 
it mutierem, qua tres ipfos dies fub aquis hefit, ¢y fimilem in mb 
i dum, quo Hortulanus ille, refufcitata, adhuc dum lucis plena fraiter 
| . wlura, Accedit Nob. Burmanni —— fides, qui confeffus eft,—— 
| | 
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Chap. Vil. = Of Refpiration. {57 
_ and Defign of the great God of Nature? What is 
" Thought and Gontnivance, if this be not ? That 
“there fhould be a temporary Part in the Body, 
made juft for the prefent Exigence ; to continne 
- whilft there is occafion for it, and to. ceafe when 
there is none; in fome Creatures to remain always, 
by reafon of their amphibious way of living, and 
- in Land-Animals (purely fuch) to ceafe ? | 
- . Another excellent Contrivance, a-kin to the laff, 
~ istor the Prefervation of fuch Creatuses whofe occa- 


fions 








rem, in qua, dum aéta recenferet Praco Senis cujufdam 7egenarii, 
Laure Jonae-— andiverit ex ore Concionatoris, virum eum, adolef- 
centem 17 annorum, aquis fubmerfum, 7 demum bebdomada (rem 
_ prdjgiofam !) extradtum ad fe rediiffe vivum Cy incolumem, Pech- 
fin, de Aer. & Alim. def. c. 10. 
‘Shall we to this Caufe, or to the Offification, or more than 
_ ortmary Strength of che Wind-pipe, attribuce the recovery to 
Life of Perfons hanged. Of which Pechlin gives an Inftance 
 thacfell under his own Knowledge, of a Woman hanged, and 
| inall appearance Dead, but recovered by a Phyfician acciden- 
.. taly coming in, wich a plenciful adminiftration of Spir. Sal. 
 frmon, Pechl. ib. c. 7. And the Scory of Ann Green executed at 
| Oxford, Dece 14. 1650. is ftill well remembered among us. She 
was hanged by the Neck near half an Hour, fome of ber Friends 
in the mean ‘time thumping her on the Breaft, others hanging with 
all their weight upon ber Legs, fometimes lifting ber up, and then 
_ palling her down again with a Judden Firk, thereby the fooner to 
 difpatch ber out of her Pain, asher printed Accoune wordeth ite 
After fhe was in her Coffin, being obferved tobreath, a lufty 
Fellow ftamped with all his force on her Breaft and Stomach, 
to pur her out of her Pain. But by che affiftance of Dr. Peity, 
Dy. Willis, Dr. Bathurft, and Dr. Clerk, fhe was again broughr 
to Life. I my felf faw her many Years after, after that fhe had 
(Iheard) born divers Children. The particulars of her Crime, . 
Execution, and Reftauration, fee in a little Pamphlet called 
News from the Dead, writven, as I have been itiformed, by Dr. 
Bathurft, (afterwards the moft vigilance and learned Prefident-of 


Trinity-College, Oxon,) and publifhed in'1651. with Verfes upoa 
the Occafion. 7 : 


(14) The 


158 Of Refpiration. Book IV. 
fions frequently neceflitate them to fivé without, ¢ 
or with but little’ Refpiration, Fifhes might be — 
named here, whofe Habitation is always in the _ 
Waters. But thefe belong to an Element whichI ~ 
cannot at prefent engage tn. But there are many _ 
Animals of our own Element, or partly fo, whofe 
Organs of Refpiration, whofe Blood, whofe Heart, 
and other Inftruments of Life are admirably ac- 
commodated to their method of living: Thus ma- 
ny amphibious Creatures(14), who live int Water 
as well as Air, many Quadrupeds, Birds, Infeéts, 
and other Animals, who can live fome Hours, Days, .! 
yea whole Winters with little or no Refpiration, in“: 
a Torpitude, or fort of Sleep, or middle State be ::: 
tween Life and Death. The Provifion made for ™» 
thefe peculiar Occafions of Life, in the Fabrick Bs ile 
Qtr 


\ 





_ (34) The Sea-Calf hath che Foramen Ovale, by which meats ‘ 
it is enabled to ftay long under Water, as the Parif. 4natomifis, «': 
Of which fee in Book VI. Chap. §. Note 3. . "ow 
_ But che fore-commended Mr. Chefelden thinks the Foramed 
Ovale is neither open in amphibious Creatures, nor any adule— 
Land-Animals. When I firft (faith he) applied my felf to thé | 
Diffection of Humane Bodies; I had no diftruft of the frequent Aco i? 
counts of the Foramen Ovale: being open in Adults: but I find >} 
fince, that I miftook the Oftium’ Venarum Coronariarum for the 
Foramen. The Yike I fuppofe Authors have done, who affert that 
it is always open in amphibious Animals : for we have made dis 
higent enquiry into thofe Animals, and never found it open. Nel- 
ther would that (as they imagine) ferve thofe Creatures to live i 
wnder Water, as the Foetus doth in Uccro, xnlefs the Ductus Artes 
. Yiofus was openalf, ) 
This opinion of Mr. Chefelden hath this to render ic probable; 
thac the Oftinm Venarum Coronariarum is fo near the Foramen — 
Ovale, chac without due regard ic may be eafily miftaken for .* 
it. Such cherefore as have opportunity of examining chis part 
in amphibious Animals, or any other Subject, ought co feekfor 
the Oftium, whenever they fufpect. they have mec. wich che Fo % 
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the Lungs, the Heart, and other Parts of fuch 
Creatures (15), is manifeftly the Work of him, 
who as St. Paul faith (16), giveth to Breath, and 
Life, and all things. | 


= 
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_ CHAP. VII 
Of the Motion of Animals, 


Neer to the two grand Acts of Animal Life, 
their Senfe and Refpiration,’ I fhall confider 
their Motion, or Locomotive Faculty, whereby they 
convey themfelves from place to place, according 
to their Occafions, and way of Life. And the ad- 
mirable Apparatus to this purpofe is a plain de- 
monftration of God’s particular Fore-fight, Care, 
| ue aes Providence towards all the Animal 
orld. . 
And here I might view in the firft place the 
Mulcles, their curious Stru€ture (1), the nice tack~. 
Ing them to every Joynt, to pull it this.way, and 
that way, and the other way, according to the 
fpecial Purpofe, Defigi, and Office of every fuch 
Joynt.:. Alfo their various Size and Strength ; — 
| arge 





(#5) Of the fingular Conformation of the Hearc and Lungs of 
the Tortoife, which is an amphibious Animal, fee Book VI. Chap. 
§ Note 2. - : , , 

(16) AR 17. 25. ' 

(1) That the Mufcles are compounded of Fibres is vifible e- | 
hough. Which Fibres she curious and ingenious Borelli faith, 
are cylindraceous: noc hollow, bur filled wich a fpungy, pithy 
Subftance, afrer the manner of Elder, as he difcovered by his 
Microfcopes. Borel. de Mot. Animal, Part 1. - : 


Thefe 
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Jarge and corpulent, others lefs, and fome fcarce 
vifible to the naked Eye ; all exactly fitted to every - 
Place, and every Ufe of the Body. And laftly, E 
might take notice of the mufcular Motions, both _ 
Involuntary, and Spontaneous (2). et oe 
Next I might furvey the fpecial Fabrick of the - 
Bones (3) miniftring to Animal Motion. — : 
, | : Migit 


af 





Thefe Fibres he faich are naturally white, bue derive their 
rednefs only from che Blood in them. | — 
Thefe Fibres do in every Mufcle, (in the Belly at leaft of che “*- 
Mufcle,) run parallel to one another, in a neat orderly Form, << 


‘Bur they do not all tend che fame way, buc fome run aflan, °**: 


fome longways, gsc. according to the Adtion‘or Pofition of each =": 
refpettive Mufcle. The particulars of which, and of divers o- °°: 
ther obfervables in the Mufcles would, befides Figures, take up ::> 
too much room in thefe Notes; and therefore I muft refer 31: 
the Anatomifts, particularly Steno, Borelli, Cowper, &c, mg 

(2) The infimre Creator hath greatly exerted his Art and %:: 
Care in the Provifion made by proper Mufcles and Nerves for all <‘- 
the different Motions in Animal Bodies, both involuntary, and °,. 
voluntary. Ic is a noble Providence that moft. of the vital Mo- °::; 


’ tions, fuch as of the Heare, Scomach, Guts, ¢yc. are involunta- >>, 


ry, the Mufcles afting whether we fleep or wake, whether we ::.: 
will or no. And it is Bo lefs providential chat fome even of the *:. 
vical Motions are parcly voluntary, partly involuntary, as chat, ::: 
for inftance, of Breathing ; which is performed both fleeping .; 
and waking ; but can be intermicted for a fhore time on occafis 2» 
on, as for accurate hearing any ching, ¢yc. or can be encreafed «::. 
by a ftronger Blaft, to make the greater difcharges of che Blood -:- 
from the Lungs, when thae any thing overcharges them. And --.. 


_as for the other Motions of the Body, as of the Limbs, and .; 


fuch as are voluncary, ir is a no lefs Providence that they are :.\ 
abfolutely under the power of che Will; fo as thac che Animal -, 
hath ic in its power to command the Mufcles and Spirits of any 
part of its Body, to perform fuch Motions and Aétions as I °:. 
ath occafion for. es. ‘ 
(3) Quid dicam de Offibus ? que fubjela corpori mirabiles com 


a> 


“miffuras habent, dy ad ftabilitatem aptas, dy ad artus finiendos 


accammodatas ¢y ad motum, ¢y ad omnem corporis actiontim. Cisth 
de Nat. Deor, |. 2. 
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- By reafon it would be endlefs to mention all che Curioficies 
- obferveable in the Bones, I fhall for a Sample, fingle our only 
- an inftance or two, co manifeft thar Defign was ufed in the Struq 
_ Cure of thefe Parts in Man. . | 
~The firft fhall be in the Back-bone; which (among many gs 
_ thers) hath thefe rwo chings remarkable. 1. Irs different Articu. 
lations from the other Joyntsof the Body. For here moft of 
- the Joynes are flac, and wichal guarded wich Afpericies and 
. Hollows, made for catching and holding ; fo as firmly to lock, 
“ atd keep the Joynts from Luxations, but withal to afford them 
fuch a Motion, as is neceflary for the Jncurvations of the Body. 
- 26 The differencé of irs own Joynts in the Neck, Back, and 
Loiws.. In the Neck, the Atlas, or upper Vertebra, as alfo the 
.. Dentata are curioufly made, and joynted (differently from the 
fet) for the commodious, and eafy bending and turning the | 
. Head every way. In che Thorax, or Back, the Joynts are mote 
Cofe and firm: and in the Loins more lax and’ pliant; as alfo . 
the Spines are different, and the Knobs and Sockets turned the 
_ ute contrary way, to anfwer the occafions the Body hath to 
bend more there, than higher in rhe Back. _I fhall clofe this Re- 
. mark with the ingenious Dr. Keil’s Obfervation: | 
_, The Strudturé of the Spine is the very beft that can be contrived; 
for bad it been all Bone, we conld have had no Motion in ony 
; Backs: had it been of two or three Bones articulated for Motion, 
» the Medulla Spinalis muft have been neceffarily bruifed at ever) 
. Angle or Foynt , befides, the whole would not have been fo pliable 
_ forthe feveral Poftures wé have otcafion to put our felves in, I 
It bad been made of feveral Bones without intérvéning Cartilapess 
. W fhould have had no more ‘Ufe of it, than if it had been but oné 
Bie. If each Vertebra had had its own diftin Cartilages, it 
Mbt have been eafily diflocated. And laftly, the oblique Pros 
-, les of each fuperiour atid inferiour Vertebra, keep the middle one 
. Hat it can neither be thruft backwards nor forwards to comprefé 
- We Medulla Spinalis.- Keil’s Anat. c. §.§ 8 4 
= , Compare here what Galen faitti of ché Articulatiogs, Ligas 
_ Ments, Perforation, ¢oc. of the Spine to prove the Wifdom and. 
._ hovidence of the Maker of Animal Bod ies, againft fuch as found. 
» alt wich Nature’s Works ; among which he names Diagoras, 
- Anaxagoras, Ajclépiades, and Epicuvus. V. Galen de Uf. Part. Ly 
12. init, and Chap. 11, &6. alfo L. 13. init. Ee 
. 2 The nexe Inftance fhall be in one or two things, wherein 
the Sceletois of Sexes différ. Thus the Pelvis madé in the 
» Rely by the Tlium, Offa Coxendicis and Pubis; is larger in a. Fes 
» Mae chan Male. Sceleton, that chere may be thé more Room for 
, He lying of the Vifcera, and Foetus, So the Cartilage bracing 
together the two Offa Pubis, or Sharebones, 1s ldxer in Women 
Pan Men: a8 alfo is che Cartilage that tieth the Os Sacrum to 
| NVeteira; dina all v0 give way co the paflage of the ad | 
: és, no. 
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might take:notice of the Joynts (4), their compleat 
Form adjufted to the Place, and Office they are 
employed in ; their Bandage, keeping them from 
Luxations ; the oily Matter (() to lubricate them, 

| and 





Another confiderable Difference {is in the cartilaginous Produ 
ions of the feven long Ribs, whereby they are braced to the 
Breaft-bone. Thefe are harder and firmer in Women than in 
Men; che better to fupport che Weight of the Breafts, the fuck. 
ing Infant, gc. 
(4) Ie is remarkable in the Joynts, and a manifeft A& ol 
Caution and Defign, 1. That alehough che Motion of the Limb 
be circular, yet the Center of that Motion is nor im a Point 
but an ample Superficies. In a Point, the Bones would wear 
and penetrate one another ; me Joanie would be exceedingly 
weak, ¢yc. bue the Joynes confifting of two large Superficies, 
Concave and Convex, fome furrowed and ridged, fome hike 2 
Ball and Socket, and all lubricated with an oily Subftance, they’ 
are incomparably prepared both for Motion and Strength, 2 
That the Bones nexe the Joynt are not fpungy, as their Extre’ 
imicies commen are, nor hard and britrle ; but capped with: 
ftrong, cough, {mooth cartilaginous Subftance, ferving both tc. 
Strength and Motion. - : , 
~ Bur let us here take notice of what Galen memtions on thi! 
Subje&t.  Articudotum unufquifgue Eminentiam Cavitati immiffanr’ 
habet. VWeruntamen hoc fortaffe non adeo mirabile eft, fed fi conf 
deratd omnium totivs corporis oftium mutua connexione, Eminentia: 
carvitatibus fufcipientibus aquales femper inveneris, Hoc mmirabilt. 
Si enim jufto amplior effet Cavitas, laxus fanéd ¢y infirmus fort: 
Articulus : fi ftrittior, motus difficulter fieret, ut qui nuftam ver- 
Jionem haberet, ac periculum effet non parvum, eminentias oftinn- 
ar&atas frangis fed horum neutrum fadtum eft. —— Sed quoniam 
éx tam fecura conftructione periculum erat, ne motiones difficilius 
‘ fierent, gy eminentia oftium extererentur, duplex rurfus auxilivn 
in id Natura molita eff. 1. Cartilagine os utrumque fubungens, ate 

ue oblinens: alterum, ipfis Cartilaginibus humorem un&uofum, vt- 
ut oleum (uperfundens ; per quem facilé mobilis, yp attritu cont 
max omnis articulatio Oftium fada eft.——- Ut undique ailigentt 
Articulus omnis cuftodiretur, Ligamenta quedam ex utvoque it 
produxit Natura. Galen de Uf. Part. 1. 1.°c. 19. 
' ({D For the affording this oily or mucilagnious Matter, there 
are Glandules very commodioufly placed near the Joynts, foas 
not to fuffer coo great Compreffion by the Motion of ss 
a hour 
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and their own Smoothnefs to facilitate their Mo- 
tion. . Le pk aie pea 4 
And one T- might trace’.the various Nerves 

Body, fent about to minifter ‘to its 
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_ bouring Bones, and yet so-receive a due. Preffure, fo as to caufe 
a fuficient emiffion of phe Mucilage inro the Joynrs. Alfo ano- 
_ ther ching confiderable is, thar the excretory Dudts of the mu- 
' cilaginows Glands have fome length in their Paffage from the 
_ Glands to their Mouths ; which 1s a good Conrrivance to pre- 
- vent their Mouths being oppreffed by the Mucilage, as alfo to 

hinder che too plencite! Eftuffon , but yet to affor® a due 
 expreffure of it at all cimes, and on all occafions, as particularly 
— in vielenc and long-continued Motions of the Joynes, when there 
: . greater than ordiaary expence of it. See Cowper's Anat. 

° 7Ge a | 
-($) There is no doubt ‘to be made, but that the Mufcles re« 
 ¢tive their Morion from the Nerves. For if a Nerve ‘be cut, 
 orftraighrly bound, .chat goes to any Mufcle, that Mufcle fhail 
_ immediately loofe its Motion, Which is doubtlefs the cafe of 
Paralyticks ; whofe Nerves are fome of them by Obftru@tons, or 

fuch bike Means reduced to the fame State as if-cuc, or bound. 
_‘Neicher is thisa modern Notion only: for Galen faith, Prin- 
cipturm Nervorum omnium Cerebrum eft, ¢y Spinalis Meduilla.—— 
Et Nervi a Cerebro animalem virtutem acctpiunt.—— Nervorum 
atilizas eff facultatem Senfus {ye Motus a principio in partes di- 
duceree And this he intimates to have been the Opinion of 
Hippocrates and Plato. De UL. Part. |. 1. ¢.-16. ey paffim. 

(6) Dr. Wills thinks, chat in the Bsain che Spirits are elabo- 
sacred chat minifter to voluncary Motion; but in the Cerebedum, 
fuch as effect involuntary, or natural Motions ; fuch as that of 
che Hearr, che Langs, ¢yc. Cerebyi Anat. Co 9$. 
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I fhatl therefore only fpeak diftinGly to the Lo- 
comotive Act it felf, or what direGly relates to it, 
And here it is admirable to confider the various 
Methods of Nature (8), fuited to the Occafions of 
the. various Animals. In fome their Motion is 
{wift, in others flow. In fome performed with 
£wo, four, or more Legs: in fome with two or four — 
‘Wings: in fome with neither(9).° : 
.... And firft for fwift or ow Motion. This we find - 
js proportional to the. Occafions of each refpective - 
Animal. Reptiles, whofe Food, Habitation, and | 
Nefis, lie in the next Clod, Plant, Tree, or Hole, 
or can bear long Hunger and Hardfhip, they need » 
neither Legs, nor Wings for their Tranfportation; - 
_ but their vermicular, or finuous Motion, (perform: | 
ed with no lefs Art, and as curioufly provided for, - 
as the Legs or Wings of other Creatures ; this, I 


.fay,) 1s fufficient for their Conveyance. 

Bian : 
. (8) To the foregoing, I fhall briefly add fome Examples of ; 
the fpecial Provifion made for the Motion of fome Animals by - 
Temporary Parts. Frogs and Toads in their Yadpole-ftate have - 

Tails, which fall off when'cheir Legs dre grown out. The La- 

certa aquatica, or Water-Newt, when Young, hath fowr nea 
ramified Fins, ewo on a fide, growing ouc:a little above its Fore: _ 

Legs, to poife, and keep its Body upright, (which gives tt che 

_refemblatice of a young Fifh,) uhich fall off when the Legs are 
grown. And the Nymphe and Aurelie of all or moft of the In - 
fects bred in che Waters, as chey have particular Forms, differ ° 
Ae, _ rent from the Infetts chey produce ; fo have alfo peculiar Parss ° 
eae afforded them for their Motion in the Waters, Oars, Tails, and : 
edd every Part adapted to the Waters, which are utterly varied 
the Infects chemfelves in their mature State in the Aire a 
(9) Fam vero alia animalia. gradiendo, alia ferpendo ad paftumt, 

actedunt, alia volando, alia nando. Cicer. de Nat. Deor. |. 2-C-47- 

. Compare alfo what Galen obferves concerning the Number 
Feet in Man, and in other Animals; and che wife Provifion 
thereby made for che Ufe and Benefit of che refpettive Anum 
De Uju Par. in the beginning of the third Book. (10) As 
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Man and Beafs, whofe Occafions require a large 
Room, have accordingly a fwifter Motion, with 
proper Engines for that Service ; anfwerable to their 
sange for Food, their Occupation or Bufinefs, or 
their want of Armature, and to fecure them againft 
Harms (10). 

But for the winged Creatures, (Birds and In- 
fects,) as they are to traverfe large Traéts of Land, 
and Water, for their Food, for their commodious 
Habitation, or Breeding their Young, to find places 
of Retreat and Security from Mifchiefs ; fo they 

_ have accordingly the Faculty of flying in the Air ; 
_ and that fwiftly or flowly, a long or a fhort time, 
according to their Occafions and way of Life. And 
_ accordingly their Wings, and whole Body are cu- 
- fioufly prepared for fuch a Motion; asI intend to 
| fhew in proper place (11). 
Another remarkable thing in the motive Facuity 
of all Creatures, is the neat, geometrical Perfor- © 
mance of jt.. The moft accurate Mathematician, 
the moft {kilful in mechanick Motions, can’t pre- 
- {cribe a nicer Motion (than what they perform) to 
— the Legs and Wings of thofe that walk or fly (12), 
* grtothe Bodies of thofe that creep(13). Neither 
», @n the Body be more compleatly poifed for the 
a ; : —- Metion 


-- 








| (to) As I fhall hereafrer thew, that the indulgent Creator hach 
4 tbundantly provided for the fafety of Animals by cheir Cloath- 
‘ 8g, Habications, Sagacicy and Inftruments of Defence ; fo there 
, *Ppears to be a Contemperament of their Motion with thefe Pro: 
g wuons. They that are well armed and guarded, have common: 
Ha flower Motion ; whereas they that are deftirute thereof, are 

, wifter, So alfo timid helplefs Animals are commonly {wife 5 
i thus Ders and Hares: but Animals endowed with Courage, 
) Arms, gc, commonly have a flower Movion. 

(11) See Book VII. Chap. 1. 

tn See Book VII, Chap. 3. the end. 

(13) See Book 1X. Note 3. 


(14) Siquig 
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eae Motion it is to have in every Creature, than it al- 

oi ready actually is. From the largeft Elephant to 

ga the {malleft Mite,-we find the Body artfully bal- 

og lanced (14). The Head not too heavy, nor too | 

! | light for the reft of the Body, nor the reft of the — 

Body for it (15). The Vifcera not left loofe, or fo 

| | placed, as to {wag, over-balance, or over-fet the 
| 
| 
| 





mat at he 


: meme 


| Body ; but well-braced, and diftributed to main- 
tain the zquipoife of the Body. ‘The motive Parts 
alfo are admirably well-fixed m refpect to the Cen-. , 


| fer of Gravity ; placed in the very Point, fitteft - 

| to fupport and convey the Body. Every Leg 

! beareth his true fhare of the Body’s Weight. And | 

| the Wings fo nicely are fet to the Center of Gravity, : 
as even in that fluid Medium, the Air, the Body 

|. Gg as truly ballanced, as we could have. ballanced 

it with the niceft Scales. 95 | 

| 

| 

| 

| 
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But among all Creatures, none more elegant * 
than the fizing the Body of Man, the gauging his : 
Body fo nicely, asto be able to Stand gl 2 

a “ee Coop, : 





: ce cement iene ei ar cc te 

_ C14) Siquis unquam alins Opifex, aqualitatis Gy proportiais . 

See magnam habuit providentlam, certé Natura habuit in animalium — 

eae Ane corporibus conformandis ; unde Hippocrates eam reéiffimée juftam 

nominat. Galen de Uf. Part. 1. 2. c. 16. : ar : 

| (sy The Make of thé Bodies of fome Water-Fowls, feems to : 

contradié&t what Ihere fay. tlie Heads and long Necks of fome, , 

| #3 of Swans, Ducks, and Geefe; and the hinder Parts of othérs, ~ 
as of the Doucker and More-Hen, and fome oeher kinds, feem- 
ing to be too heavy for the reft of their Body. But inftead’of 
(Wa being an Argument againft, it is a notable Inftance of the di- 

va Wh : vine Art and Providence, thefe chiags being nice’ Accommod?- | 

7 tions to their wa Life. Of {uch have | ks, fee 

7 | y of Life.. Of fuch as have long Necks, ie | 

Book VII. Chap. 3. Note9. ar ee en 

Aad as for fuch whofe hinder Parts feem to over-balance 

| their foremoft ,Parts, whereby they fly wich their Bodies in a 

| manner ereét, this alfo is an excellent. Accommodation to their 

| way of Life, which is Diving, rather than Flying. Vid. Book 

VIL, Chap. 4. Noteg, 0 

| ee oe ae ) (16) See 
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Chap. VII. of Anineals, ai 
Stoop, to Sit, and indeed to Move any way, only | 
with the help of fo {mall a Stay as the Feet (16): 
whofe Mechanifm of Bones, Tendons and Mufcles 
to this purpofe, is very curious, arid admirable. 





CHAP. IX. | 
«OF the Place allotted to the feverak Tribes of 
Asimels. 


Hine difpatched the Motion of Animals, let 
us in the next place confider the Place which - 

_ the infinitely wife Creator hath appointed them te 
Move and Act, and Perform the Offices of the 
. Gration in; And here we find every Particular 
| well ordered. All Parts of our Terraqueous Globe 
_ fitfor an Animal to live and a¢t in, are fufficient- 
_ Wy ftocked with proper Inhabitants ; The watery 
Ekment (unfit one would think for Refpiration 

- and Life) abounding with Creatures fitted for it : 
its Bowels abundantly ftored,. and its Surface well 
 befpread. ‘The Earth alfo is plentifully fiocked in 
 allits Parts, wheze Animals can be of any Ufe: 
not probably the deepeft Bowels thereof indeed, be-— 
ing Parts in ali likelihood unfit for Habitation and 
Action, and where a living Creature would be ufe- 
les. in the World; but the Surface every where 
abundantly fored. bee pecs 
_ But that which ‘is moft confiderable in this Mat- 
tet, and plainly fheweth the divine Management 
m the Cafe, is, that thofe Creatures are manifeftly 
dtigned for the Place in which they ate, and the 
; @ 
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1) ace Book v, Chap. 2. Note 8. 3 
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Ufe and Services they perform therein. If all the 
Animals of our Globe had been made by Chance, 
or placed by Chance, or without the divine Provi- 
dence, thejr Organs would have been otherwife 
than they are, and their Place and Refidence con- 
fyfed and jumbled. Their ‘Organs (for inftance) 
of Refpiration, of Vifion, and of Motion would have. 
fitted any Medium, or have needed none; their 
Stomachs would have ferved any Food, and their 
Blood, and Covering of their Bodies been made for 
any Clime, or only one Clime. Confequently all 
the Animal World would have been in ‘a confufed, 
inconvenient, and diforderly Commixture. One 


Animal would have wanted Food, another Habita- . 
tion, and moft of them Safety. ‘They would have - 


all flocked to one, or a few Places, taken up their 


Reft in the Temperate Zones only, and coveted one - 


Food, the eafieft to be come at,.and mioft {pecious 
in thew; and fo would have poifoned, ftarved, ot 
greatly incommoded one another. But as the mat: 
ter is now ordered, the Globe is equally befpread, 


‘fo that no place wanteth proper Inhabitants, not 


any Creature is deftitute of a proper place, and all 


' 


ba 
y 


things neceflary to its Life, Health, and Pleafure. . 


As the Surface of the Terraqueous Globe is befpread © 
with differént Soils, with Hills, and Vales, with . 


Seas, Rivers, Lakes, and Ponds, with divers Trees 


and Plants, in the feveral Places; fo all thefe bave - 


their Animal Inhabitants, whofe Organs of Life and 
Action are manifeftly adapted to fuch and fuch 
Places and Things ; whofe Food and Phyfick, and 


‘every other Convenience of Life, is to be met with 


in that very Place appointed it. ‘The Watery, the 
Amphibious (t), the airy Inhabitants, and thofe . 
ar ks ee se tone: ae < ey F 8 th 








* (4) Eft etiam admiratio nonnullg in Beftiis aquatilibus tis, que tt 
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Chap. IX. of Animals.’ 169 
the Dry-land Surface, and the Subterraneous under 
it, they all Live and AG with Pleafure, they are 
gay, and flourifh in their proper Element, and al- 
jotted Place, they want neither for Food, Cloathing, — 
or Retreat; which would dwindle and die, de- 
ftroy, or poifon one another, if all coveted the 
fame Element, Place, or Food. ; 7 
' Nay, and asthe Matter is admirably weld or- 
dered, yet confidering the World’s encreafe, there: 


- would not be fufficient Rodm, Food, and .other 
_ Neceffaries for all the living Creatures, without 
. another grand Act of the divine Wifdom and Pro- 


‘vidence, which is the Balancing the Number of Indi- 


. viduals of each Species of Creatures in that place 


nn on or) 


. appointed thereto : Of which if the next Chapter. | 





Gh 


CHAP. 


1 Of the Balance of Animals, or their due Pro- 


portion wherewith the World is ftocked. 


* HE whole Surface of our Globe can afford 


Room, and Support only to fuch a number of 


all forts of Creatures. And if by their doubling, 
* trebling, or any other Multiplication of their Kind. 


they fhould‘encreafe to double or treble that num- 


: ber, they muft ftarvée, or devour one another. The 


keeping 


# . . e 
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damque Serpentes orta extra aquam, fimul ac primum niti po Sunt, 
Agha perfequuntur. oe etiam Anatum ova Gallinis fepe fuppo-- 
umus ——| Puli] deinde eas [matres] relinguunt — ¢y effugiunt, 
cn brimium aquam, quafi naturalem domum, videre potuerunt. 
citer. de Nat, Deor. |, 2. ¢, 48. ; oo 


_ (4) Bee 
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keeping. therefore the Balance even is manifeftly a 


. Work of the Divine Wifdom and Providence, To -° 


which end, the great Author: of Life hath determi- 
ned the Life of all Creatures to fuch a Length, and — 
their Incseafe to fuch a Number, proportional to * 


their Ufe in the World. The Life of fome Crea- - 


tures is long, and their Increafe but fmall, and by ‘ 
that means they do not overftock the World. And -: 
the fame Benefit is effected, where the Increafe is *: 
great, by the Brevity of fuch Creature’s Lives, by = 
their great Ufe, and the frequent Occafions there “ 
are of them for Food to Man, or other Animal. :: 
It is a very remarkable Act of the Divine Provi- ©! 
dence, that ufeful Creatures are produced in great - 
plenty (1), and others in lefs. The prodigious and <* 
frequent Increafe of Infects, both in and out of the *! 
Waters, may exemplify the one: and ’tis obferv 
able in the other, that Creatures lefs ufeful, or by — 
their voracity pernicious, have commonly fewer 
Young, or do feldomer bring forth. Of which me ; 
ny inftances might be given in the voracious Beaft .. 
and Birds. But there is one fo peculiar an Animal, ;; 


-asif made for a particular inftance in our prefent *) 


cafe, and that is the Cuntur of Peru (2); 4 Fow! of - 
that Magnitude, Strength, and Appetite, as to feze . 
not only on the Sheep, and Jeffer Cattel, but gre - 


uh 








| ‘i 
(1) Benigna circa hoc Natura, innocua dy efculenta animalia fo- *' 
gunda generavit. Plin. Nat. Hift. 1. 8. c. $5. . ese! 
(2) Captain J. Strong, gave me this Account, together with ¢ i 
Quill- Feather of the Sera or Condore of Peru} on the Coaft of “ 
Chili, they met with this Bird in about 33° S. Lat. not far from : 
Mocha, da Ifland in the South-Seas,——they (bot it fittingané © 
Cliff, by the Sea-fide , that it was ¥6 Feet from Wing to Wing * 
extended : that. the Spanith Inhabitants -told them they were &- © 
fraid of thefe Birds, left they fhould prey upon their Children. And 
the Feather he gave me (faith the Dottor) is 2 Foot, 4 inches 
dang s the Quill pare 5% Inches long, and 13 Inch abv 0 
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Chap. X. of Animals. a7r. 
the larger Beafts; yea, the very Children too. Now 
thefe as they are the moft pernicious of Birds, fo - 
are the moft rare, being feldom feen, or only one, 
ora few in large Countries; enough to. keep up 
the Species, but not to over-chargethe World. 
Thus the Balance of the Animal World is through- 


out all Ages kept even, and by a curious Harmo- 


ny, and juft Proportion between the increafe of all 
Animals, and the length of their Lives, the World 
is through all.ages well, but not over-ftored. One 


. Generation paffeth away, and another Generation coe 


meth (3), fo equally in it’s Room, to balance the 


. Btock of the ‘Terraqueous Globe in all Ages, and 
. Places, and among all Creatures, that it is an aétu- 
. al Demonftration of our Saviour’s Affertion, Matt. 
10, 29, that the moft inconfiderable, common 


Creature, . 
: 


| aoe anes 


_ dageft Part. It weighed 3 dr. 172 gr. and is of a dark brown 
 Coloxr. Dr. Sloane in Phil. Tranf. Nr. 208. 


To this Account the Doétor (ina Letter to Mr. Ray, Mar. 3r : 


* 1694+ with other Papers of Mr. Rays in my Hatids) adds the 
| ‘Teltimony of Fof. Acofta, l. 4. &. 37. and Garcilaffo de la Vega, 


whol. 8. c. x9. faith, There are other Fowls, called Cuntur, 
and by the Spaniards corruptly Condor. Many of thefe Fowls ha- 


: Ving been killed by the Spaniards, bad their Proportion taken, 
: nd from end to end of their Wings meafured 15 or 16 Feet.—— 





Nature to temper and allay their Fiercene{s, denied them the Ta- 
ons, which are given to the Eagle; their Feet being tipt with 
Claws like an Hen. However their Beak is flrong enough to tear © 
Of the Hide, and rip up the Bowels of an Ox. Two of them will 
attempt a Cow or Bull, and devour him. And it hath often hap- — 
pened, that one of them alone hath affaulted Boys of ten or twelve 
Tears of Age, and eaten them. Their Colour is black and white 
like a Magpie, It is well there are but few of them, for if they 
were many, they would very much deftroy the Cattle. They have 
on the forepart of their Heads a Comb, not pointed like that of a 
Lock, but rather even in the form of a Raxour. When they come 
20 alight from the Air, they make fuch an humming Noife with 
te fluttering of their Wings, a is enough to aftonifh, or make @ 
Man deaf, Sat a ee ee po 
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_ bam dwelt,) that they 


_ Kings ; fo chat they were able to wage War, { ur Kings againtt 
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Creature, even a Sparrow (two of which are Sold for 
a Farthing) doth not fal on the Ground wztbout our 
Heavenly Father. | 
This Providence of God is remarkable 1m every 
Species of living Creatures: but that efpecial Ma- 
nagement of the Recruits and Decays o Mankind, 
fo equally all the World over, deferves our efpecial 
Obf-rvation. In the beginning of the World, and | 
fo after Noab’s Flood, the Longevity of Men, as it . 
was of abfolute neceflity to the more fpeedy peo- 
pling of the new World, fo is a {pecial Inftance of 
the Divine Providence in this Matter (4). And the - 
fame Providence appears in the following Ages, . 
i when - 





aes ve 
: ae 


(4) The Divine Providence doth not only appear in the, Lot .” 
gavycy of Man immediately after che Creation and Flood ; bat ~ 
alfo in their different Longzviry at thofe twotimes. Immedi- ”” 
ately after she Creation, when the World was to be peopled by . 
one Man, and one Woman, the Age af the greateft part of thofe ~ 
on Record was 9co Years and upwards. “But after the Flood, © 
when there were three Perfons by whom the World wasso be -” 
peopled, none of thofe Pacriarchs, except Shem, arrived to the | 
Age of s00; and only che chree firft of Shem’s Line, viz. 4 |” 
phaxad, Salab, and Eber, came near that Age; which was in x 
the firft Century after the Flood. But in the fecond Ceatury, ._ 
we do not find any reached the Age of 240. And in the chird | 
Century, (about the later end of which Abraham was born,) 
none, except Terab, arrived to 200 Years. By whichtime the |. 
World was fo well porplcs » (chae pare of it at leaft where Afra: 

tt ad built Cities, and began to be canto: 
ned into diftiatt Nations, and Societies, undc their refpettive 


five, Gen. 14. Nay, if che Accounts of Anian, Berofus, Manet, 
and others, yea Africanus be to be credited, the Wor'd was fo 
well peopled even before the times we fpeak of, as to afford fuf- 
ficient Numbers for the great Kingdoms of Affyria, Aigypt, Pér- 


fia, &c. But learned Men generally, with great reafon, rejedS 
thefe as legendary Accounts. | ae be te 
Jé the Reader hath a mind co fee a Gomputatiott of the im; 


creafe of Mankind -in the three firft Centuries after che Flood, 
he may find two different ones of the moft learned me oI 


} 
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Chap. X. of Animals.’ 89. 
when the World was pretty well peopled, in re- 
ducing the common Age of Man then to 120 Years, 
(Gen. 6. 3.) in proportion to the Occafions of the 


* World at that time. And laftly, when the World 
was fully peopled after the Flood, (as it was m 
“ the Age of Mofes, and fo down to out prefent time,) 


* the leffening the common Age of Man to 70 or 80 
~ years (5), (the Age mentioned by Mofes, Pfal. 90, 


ee 


Jo; this, I fay,) is manifeftly an appointment of 


the 








_ Ufter, and Petavinus, together with a Refutation of the fo early 
’ beginning of che Affyrian Monarchy, as alfo Reafons for placing 


Abrabam near 1000 Years after the Flood in our moft learned 
Bifhop S¢illingfleet’s Orig. Sacr. Book IH. Chap 4. § 9. 3 
(s) Thae the common Age of Man hath been the fame in al? 


’ Ages fnce the World was peopled, is manifeft from prophane, 
' aswell as facred Hiftory. To pafs by others, Plato lived ro 


~ the Age of 81, and was accounted an old Man. And rhofe 


* which Pliny reckons up, /. 7. c. 48. as rare Examples of long 
' Life, may for the moft part be matched by our modern Hifto- 


ries, efpecially fuch as Pliny himfelf gave credit unto, Dr. Plot 


“ hath given us divers Inftances in his Hiftory of Oxon, C. 2, § 
* 3. and Chap. &. §. 54. and Hiftory of Staffordfhire, c. 8. §. O1,. 


c. Among others, one is of cwelve Tenants of Mr. Biddulphs, . 
that together made Iooo Years of Age. But the moft confide- 
table Examples of aged Perfons among us, is of old Parre of 


| Shropfhire, who lived 152 Years 9 Months ; and Henry Fenkias 


of York{hire, who lived 169 Years ; of both which, with others, 


~ See Lowth. Abiidg. Phil. Tranf. V. 3. p. 306. The great Age of 


Parre of Shropfhire, minds me of an Obfervation of the Reve- 


~ fend Mr. Plaxton; that in his cwo Parifhes of Kinardfey and Do- 


nington in Shropfkire likewife, every fixth Soul was 60 Years of 
Age or upwards, Phil. Traaf. Nr. 310. | 

And if we ftep farcher Norch into Séotland, we fhall find di- 
vers recorded for their great Age. Ot which I fhall prefent 


_ the Reader wich only one modern Example of one Laurence, who 


married a Wife after he was 100 Years of Age, and weuld go 
out co Sea a Fifhing in his licele Boar, when he was 140 Years 
old; and: is lately dead of no other Diftemper, but meer old 
#86, faich Sic Rob. Sibbald Prodr. Hift. Nat. Scot. pe 44, and 
M3: Pe 4 | , | 


As 
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the fame mfinite Lord that ruleth the World. For, 
by this means the peopled World is kept at a con. 
venient Stay, neither too full, nor too empty. For - 
if Men (the generality of them E mean) were to 
live now to Methufalab’s Age of 969 Years, or only ” 
to Abrabam’s, long after the Flood, of 175 Years, ' 
the World would be too much over-run. Or if the © 
Age of Man was limited to that of divers other ° 

_ Animals, to ten, twenty, or thirty years only, the 
decays then of Mankind would be too faft. Butat- 
the middle rate mentioned, the Balance is nearly 
even, and Life and Death keep an equal: pace, : 
Which equality is fo great and harmonious, and . 

| | 0 


\,, 
An 








As for Foreigners, the Examples would be endlefs, and thet: — 
fore that of Fob. Ottele fhall fuffice, who was as famaus for his 
Beard, as for being 115 Years of Age. He was but two Bre |: 
bane Ells ¢ high; and his long grey Beard was x 4 Ell long,” 
or Pi@ure and Account may be feen in Ephem. Germ. 1. 3.~ 
Obf. 163. - 

AS for the Story Roger Bacon tells of one char lived 900 — 
Years by the help of a cercain Medicine ; and many other fuck — 
Stories, I look upon them as fabulous. And no better is chat e 
of the Wandering-Few, named Fob. Buttadeus, faid to have been 
prefent at our Saviour’s Crucifixion ; although very ferious So- = 
ries are told of his being feen at Antwerp, and in ‘France, about > 
the middle of che laft Century bur one; and before in A® 1542. ~ 
converfed with by Paul of Eitfen, Bifhop of Slefwick; and be- ~ 
fore that, viz. in 1228, feen and converfed with by an Armes. 
nian Archbifhop’s Gentleman; and by others at other times i 

If the Reader hath a mind to fee more Examples, he mty - 
meet with fome of all Ages in the learned Hakewill’s Apa. p. * 
- 18x. where he will alfo find that.learned Auchor’s Opinion of *: 
the Caufes of the Breviry and Length of Humane Life. The : 
Brevity thereof he accribureth to a too tender Education, fuck : 
ing ftrange Nurfes, too hafty Marriages, but above all co Luxury, | 
high Sauces, ftrong Liquors, gyc. The Longevity of the Anc 
ents he afcribes ro Temperance in Meat and Drink, anointing © 
the Body, the ufe of Saffron and Honey, warm Cloths, Ieffer 
Doors and Windows, lefs Phyfick, and more Exercife. - = 


(6) The 


\ 
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{o manifeft an Inftance of the Divine Management 
that I fhall {pend fome Remarks uponit.' =” 
It appears from our beft Accounts of thefe mat- 
ters, that in our Envopean Parts (6), (and I believe 
the fame is throughout the World; that; ‘I fay,) 
there is a certain Rate or Proportion in the Propa- 
gation of Mankind. Such a number. Masry (7), 
fo many are Born, fuch a number Die; in propor- 
| a "eee - tion 


(6) The Proportions which Marriages bear to Births, and 


Births to Burials in divers parts of Europe, may, be feen at an 


eafy View in this Table: which 


Names of re Places. Marriagest Births to 


Births: As {Burials: As 

England in general. | 1 to 4°63 fI‘t2to 1 
London. — rto 4. ft cori 
antfhire, trom 1569 to 1658. _ to 4 |tc2 to x 


Trverton in Dévonfbire, 1560 t0 1664. | Eto 3°7 |1°26to & 
ranbrook in Kent, 1§60 to 1649. fF 1to 3.9 W1°6 to 2B 
Aynbo in Northamptonjbire, tor 118 Years. 1 to 6 16 10 4 
pminiter in Effex, tor 100 Years. 160 4°6 Jr'e8ro F& 
Franck fort on the Main 1n 1695. “3 tO 2°7 12 to-8 
Old, Middle, and Lower Marck 1n 1698-] 1t0 3°77 fito to §£ 
Dominions of E. of Brandenburgh in 1698.) 1 to 3‘7 | I's to i 
Breflaw in Silefa, fromi6e7to 91. | | 41'6 to - 


Paris in 1670, 1671, and 1672. 1to 4°57 {I'S to 2 
Ree SE A SE SSE To ET IGS 








Table I made from Major Graunt’s Obfervations on the Bills of 
Mortalicy, Mr. King’s Obfervacions in the firft of Dr. Davenant’s 
Effays, and what I find put cogether by my ingenious Friend” 
Mr. Lowthorp, in his 4bridgment, Vol. Fa p. 668. and my own 
Regifter of Upminfter. That from Aynho Regifter in Morthamp- 
tonfhire, 1 had from the prefene Rector, the learned and ingeni- 
ous Mr. Waffe : and I was promifed fome Accounts from: the. 
North, and divers other Pares of this Kingdom, but have nor 
yet received chem. | - 
(7) The preceding Table fhews, that Marriages, one with ano- 
ther, doeach of chem ptoduce about four Births, nor only in 
England, but in other Parts of Europe alfo, ; a 
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tion to the humber of Perfons in évery Nation, 
County, or Parifh. And as to Births, two things 
are very confiderable: One is the proportion of 
Males and Females (8), not in a wide Proportion, 

not 
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And by Mr. King’s Eftimate, (the beft Computations I ima- 
gine of any, being derived from the beft Accounts, fuch as the — 
Marriage, Birth, aiid Burial A@, che Poll-Books, gc. by his 
eftimate, I fay,) about 1 in ¥o4 marry. For he judgech the 
number of the Péople in’ England; to be about five Millions and 
an half; of which about 4Xc0o annually marry. 

Asto what might be farther remarked concerning Marriages; 
in regard of the Rights and Cuftoms of feveral Nations, che Age 
to which divers Nations limited Marriage, ¢yc. it would be end 
lefs, and too much out of she: way to mention them. I fhall 
only therefore, for the Reader’s Diverfion, take norice of thé — 
r Jeer of Ludantius, Quare apud Poetas falacifimus Fupitér deft — 
boo hiberos tollere ? Utrum fexagenarius fadus ¢y ei Lex Papia fbx 

bor dam impofuit ? La&tant. Inftit. 1. 1. c. 16. By which Lex Papie — 
ree Men were prohibited co marry after 60, and Women after $0 
Years of Age. 


ee 2 eo = 
wit. = 


. a ee ge oe 
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mor | : (8) Major Graunt, (whofe Conclufions feem to be well-ground- 
Cd oh os ed,) and Mr. King, difagree in the Proportions they affign to 
She ere Males and Females. This latter makes in London, 10 Males co be 
to 13 Females; in other Cities and Market Towns, 8 to 9; and 
! ia the Villages and Hamlets 100 Males to 99 Females. But Major * 
Graunf, both from the London and eae Bills faith, there are ~ 
24 Males to 13 Females. From whence he juftly infers, That ~ 
we | Chriftian Religion, probibiting Polygamy, is more agreeable to thé 
a een, Law of Nature, than Mabumetifm, and others, that allow in ~ 
oe eae Chap. 8. 


Seas, and other fuch expences of the Men above the aa ; 





| This Proportion of 14 to 13, I imagine is Hearly juft, ie being 
il agreeable to the Bills 1 have mec wich, as well as thofe in Mr * 
7 Graunt. In the 100 Years, for example, of my own Parifh-Re> : 
KI gifter, although the Burials of Males and Females were nearly 3 
i. equal, being 633 Males, and 623 Females in all that cime ; yet ‘ 
al i) there were baptized 709 Males, and bit 675 Females, which is 
My 13 Females co 13°7 Males. Which inequality fhews, not only, + 
ace that one Man ought co have but one Wite, but alfo chac every . i 
Hl ! i | Woman may, without Polygamy, have an Husband, if fhe dort i 
Hi i not bar her felf by che want of Vertue, by Denial, gc. Alfo chis \ 
! 1 | i Surplufage of Mafes is very ufcful for thé Supplies of War, tht 
fete E da 
| af | : 
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not an uncertain, accidental Number at all Adven- 
tures, but nearly equal. Another thing is, that a 
few amore are Born than appear to Die, in any cer- 
tain place (9). Which is an admirable Provifion 
for the extraordinary Emergencies and Occafions 
of the World; to fupply unhealthful Places, where 


Death out-rons Life; to make up the Ravages of | 


great Plagnes, and Difeafe, and the Depredations 


of War, and the Seas ; and to afford a fufficient 


. Number for Colonies in the unpeopled Parts of the 
N | Farth, 





That this is a Work of the Divine Providence, and not a 
_ Macter of Charice, is well made our by the very Laws of Chance, 
by a Perfon able to do it, che ingenious and learned Dr. Arbutha 
not, He fuppofeth Thomas to lay againft Zohn thar, for eighty-two 
Years running, more Males fhall be born than Females; and gi- 
_ ving all Allowances in the Computation to Thomas’s fide, he 
_ makes che odds againft Thomas, that ic doth not happen fo, to 
~ be near five Millions of Mulions, of Millions, of Millions to one : 
~ but for Ages of Ages, (according to the Wor'd’s Age,) to be 
near an infinicely fmall Quanticy, ac leaft lefs chan aay affignable 
- Kea€tion co one againft Thomas. Vid. Philof. Tratf. Nr. 328. — 
' (9) The foregoing Table fhews chat, in England in general, 
_ fewer Die chan are Born, there being bue r Death to 1 ~1% 
- Birehs. But in London more Die than are Born. So by Dr. 
- Davenant’s Tables, the Cicies likewife and Markec-Towns bury 
- tpt co one Birth. Bur in Paris, they out-do London, their 
- Deaths being 1 2.to one Birch: che reafon of which I conceive 
is, becaufe their Goufes are more crouded than in London, Bur 





- ja the Villages of England, there are fewer Die than are Bort, — 


there being bur one Death to 1-12 Bischs. And yer Major 
Graunt, and Dr. Davenant both obferve, that there are more 
Breeders in London, and the Cities and Market-Towns, than 
are in che Country, nocwichftanding the London Births are fewer 
_ than che Country ; the reafon of which {ce in Graunt, Chap. 7. 
and Davehant ubi fupr. p. et. ) 

The haft Remark I fhall make fromthe foregoing Table fhall 
be, chat we may from thence judge of che healthtulnefs of che 
places there mentioned. If the Year 1498 was the mean Ac- 
count cf che three Marcks, thofe places bid the faireft for being 


moft healchtul ; and next to them 4ynbo and’ Cranbrook for Enge- 
N (to) Quid 


lifh Towns, 
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373 Of the Numbers Boek 11 
Earth. Or on the other hand we may fay, . tha 
fometimes thofe extraordinary Expences of “Mar 
kind may be not only a juft Punifhment of th 
Sins of Men, but alfo a wife Meansto keep th 
Balance of Mankind even, 2s ond would be read 1 
to conclude by confidesing the 4futick, and. othe 


{ 


_the more fertile Countries, where .prodigions : Mul 


titudes are yearly fwept away wih great Plague. 
and fometimes War, snd yet. thofe Countries fo fa 
a being wafted, that they remain full of Peo 


And now upon the whole Matter, what is all 


this bute admirable and plain Management? Whut 


can the maintaining throughout all Ages and Places 
thefe Proportions of Mankind, and all other Crea- 
tures, this Harmony in the Generations of Men,.be 
‘but the Work of one that ruleth the World frit 
‘poffible that every Species of Animals fhould fo 
evenly be preferved, proportionate to the Occafiow 
of the World? That they fhould be fo. welk-bs 
Janced in all Ages and Places, without the —— 
Almghty Wifdom and Power! How is it pofiible 
by the bare Rules, and blind Aéts of Nature,, that 
there fhould be any tolerable Proportion ;. for In 
flance, betweerr Males and Females, either of Mat. 
kind, or of any other Creature (10), efpecially: 
{uch as are of a Ferme, not a Doiteftick Natur, 
and confequently out of the comand and im 
nagement of Man! How could L¥e and’ Death: 
keep fuch an even pace through all the Animal. 


"World! If we fhould take it for granted, that, 
‘ according te the Scripture-Hiftory, the World bad | 


Be 
‘i hy. CRS . 





__ (10) Quid loquar, quanta ratio in beftiis ad perptnam cnferve 
, Honem earum generis appareat ? Naim primum alia, Mares, 4H , 
Famine funt, quod perpetuitatis causa wachinata natura alts, Gym 


de Nag. Deor, L.. a Sie sy, 5 ee a et i 
aie. | (11) Alchotg 


a 
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- a Begining, (as'whio tan deny’ it) (rf), or if we 
- fhotild fuppofe the ‘Deftrattion thereof by Noah's 
‘Bod : How is it poffible, (after'the World was re- 


5 ‘ y- ‘ £ lal : 


‘ fome other means! That the World thould be as 


. 


jilenifhed,) that-in a’ certain Number of Years, by 


the ‘greater Incréafes and Doublings of each Species 
of Animals ; that (Cfay) this Rate of Doubling Nel 
- fhonld ceafe; or that it fhoufd be compenfated by 


well, 





ie - (it) Alchough Ariflotle, held. the Exerniry of. the Wotld, yet 


e feems to have retracted that Opinion, or to haye had a dif- 


* ferene Opinion ‘whed he wrote his Metaphyficks , for ia his fick 


« 


- Book, Re affirms, that God is the Caufe anil Begittning of all things 


by 


“adn his Book de Mundo, he faith, There is no doubt but God is 


"ith Maker and Confervator of all things in the World. And the 


Staich’s Opinion is well kbown, who ftoutly afcribed the Co#- 


: tance and Beauty of the Heavens, and Earth, and all Creatures 
‘> ‘10 d-wile intelligent Agent. Of which Tully gives a large Ac- 


-—*- 


ees 


: ‘Aaty 4 a ae eee eee ok : 
~ 4(2). Ihdve before in Note 7. obferved, thac the ordindry 
* Ratéof the Doubling or Increafe of Mankind is, that every Mar- 


“tive one with another produces about four Births , but fome 
1 hivémuch exceeded that. Babo, Earl of “Abenfperg, had thirty- 


” $4g Sons and eight Daughters, and being invired to Hunt.with 
| fie Em ror, Henry Ii. and bring but few Servants, broughe.qn- 


Be ee, a 


| Wy one Servant, and his chirty-two Sohs. To thefe maiy others 
- ight be added ; but one of the moft remarkable Inftances I have 


any where met wich, is chat of Mrs. Honywood, mentioned by 


| Hokewil;. Cambden, and-other Authors 5 but having now. before 
~4ne the Names, with fome Remarks, (which I received fram, a 


| “ttelt-Chifdren of her own Body, thi 
Of which ene had-po Iffue, three died young, and che youngc 
_ “WisSlain ac Newport-Battle, Fane 20, 1600. ‘Her Grand-Childrem 


pious neighbouring Defcendaht from the fame Mrs. Honywood,) 
I fhall give’ a more particular Account than they. Mrs. Mary 


_ -Aonywood, wds-Daughter, and one of the Co-Heirefles of Robert 
_ Mwaters, Efq, of Lenham in Kent. She was Born in 15275 


Married in February 1543. at fixceen Years of Age, to her only 


. Husband ‘Robert Honyweod, of Charing im Kent, Efg, She Died 


in the ninety-third Year of her Age, in May 1620. Shehad fixe 
e 


_ MWthe fecond Generation were Pee euaice and Fourteen ; in a 


2 


tdunt:.id his fecond Book De Nat. Deor. in the Perfon of Bal. 


nn 


vén Sons, and nine Daughters F " 
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well, or better ftocked than now it is,-in 1656 
Years, (the time between the Creation and the 
Flood, this) we will fuppofe may be done by the 
natural Methods of each Species Doubling or In- 
creafe: But in double that number of Years, or af 
this Diftance from the Flood, of 4000 Years, that 
the World fhould not be over-ftocked, can never 
be made out, without allowing an infinite Provi- 
dence. oe 
I conclude then this Obfervation with the Pfal- 
mifts Words, Dfal. 104. 29, 30. Thou bideft thy 
Face, all Creatures ave troubled, thou takeft away their 
Breath, they Die, and return to their Duff. Thon fend- 
oft forth thy Spirit, they are Created, and thon reneweft 
the Face of the Earth. ae 








third Two Hundred and Twenty-eight; and Nine in the fourth | 
Generation. So that fhe could fay che fame that the Diffick | 
doth, made of one of the Dalburg’s Family of Baf. 
: : 3. 4 | 

Mater ait Nate, dic Nate, filia Natam 

5. : 6 

UE moneat, Nata plangere Filiolam., | co 
Rife up Daughter, go to thy Daughter, for thy Danghters - 
| Daughter hath a Daughter, Mrs. Honywood was a very pious | 
_ Woman, afflited in her declining Age with Defpair, in fome | 
- meafure ; concerning which fome Divines once difcourfing with — 
her, the in a Paffion faid, She was as certainly damned os this ° 
Glafs is broken, throwing a Venice-Glafs againft che Ground, ; 
which fhe had then in her Hand. Buc the Glafs efcaped break 
mig, as credible Wirneffes actefted. om 4 


i 








: THE preceding Reflection of the Pfalmift mind. 


~ 


a8 
CHAP. XL. 
_ Of the Food of Animate, 


eth me of another thing in common to Ani- 


, @als, that pertinently falleth. next under Confide- 
. ¥ation, which is the ppointment_ of Food, mention- 


_ edin 27, 28, v. of the Jaft-cited 104 Pfal. Thefe 


Creatures | wait all upon thee: that thou mayf give 


them their Meat in due Seafon. That thou givef them, 


\ 


they gather : thou openeft thy band, they are fied witb 
good. The fame . again afferted in Pfal. 145. 19, 
16. The Eyes of a wait upon thee, and thon giveft 
them their Meat in due Seafon. Thou opencf thy 
band , and fatisfyef the defire of every living thing. _ 


* ’. What the Pfalmift here afferts, affords us a glo- 


* Nous Scene of the Divine Providence and Manage- 


‘Animals have in different Food. 


ment. Which, (as I have fhewed it to concern it 
{lf in leffer thinge,) fo we may prefume doth ex- 
ert it felf particularly in fo grand an Affair as that 
of Food, whereby the Animal World fubfifts. And 


“this will be manifefted, andthe P{almiff’s Obferva- 


bons exemplified from thele fix following Parti- 


: culars. | 


1. From the fubfifting and maintaining fuch a 


 darge Number. of Animals throughout all Parts of 


the World. | | 

2. From the proportionate Quantity of Food to 
the Eaters a 

3. From the variety of Food fujted to the va- 
nety of Animals: or the delight which various 


4 From the peculiar Food which peculiar Places 


| afford to the Creatures fuited to thofe Places. 


N 3 | ‘Fyom 
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.§- From the admirable and curious Apparatus 
niade for the gathering, preparmg, and’ digeftion 
of the Food. And, “90 87 te 
6, and laft]y, From the great. Sagacity of -all 
Animals in finding out, and providing’ their Food. 
“1. It is a great A& of the Divine Power and 
Wifdom, ‘as well ‘as Goodnefs, to provide Food for 
fuch a World of Animals (1), as every where pof- 
fefS the Tersagueous Globe ; on the Dry-land, and 
in the Seas and Waters ; inthe Torrid and Frozen 
Zones, as well as the Temperate. ‘That the Tem- 
perate Climates, or at leaft the fertile Valleys, and 
rich and plentiful Regions of the Earth fhould ‘af- 
ford Subfiftence to many Animals may appear kG 
wonderfy) pertiaps. ‘ But that in all other the'ri6R’ 
unlikely places fer Supplies, fufficient Food fhould — 
be afforded to fuch a prodigious Number, and fo - 
great variety of Beafts, Birds, Fifhes, and Infeds, 
is Owing to that Being, who hath as wifely adapted : 
their Bodies ‘to their Place and Food, as well-ad : 
provided Food for their Subfiftence there.’ 2" - 
“But I thall leave this Confideration, beéaufe it - 
wil! be illuftrated under the following Points; and -. 
proceed, a a ere ee i a ae 
2. To confider the adjuftment of the quantity 
of Food in proportion to the ‘Eaters, In all places 
generally enough, or fuch a fufficiency, as: may be ~ 
fliled a Plenty ; but’ not fach’' a Superfluity, as tp , 
waft, and corrupt, and thereby annoy the World- , 
But that which is particularly remarkable here 1:4 
that ainong the ‘great ‘variety of Foods, the molt’ 
. - ; oe | ‘ ¢ ufeful | 
guicnigie 








(1) Paftum animantibus large ¢y coplosé natura eum, 
aptus erat, comparavit.. Cicer. de Nat.'Deor. L. 22°... 
— Tile Deus oft, —~ qui per totum ortem armenta dimifit, qut ue 
- gibks ubique paffin vagantibus pabulum praftat. Senec, de Belch. 
4054. Gs. 6. s i <i ( ‘4 ins * | tony 
or te & oe: (2) Triticd 
ee OE 
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uffu}.is. the moft plentiful, moi umverfal, eafieft 
propagated, and moft patient. of Weather, and. 
other Injuries. As the herbaceous Eaters (for In-' 
fance) are many, and devour much; fo, the Dry- 
land Surface we find naturaliy every where almoft 
carpeted over’ with Grafs, .and other agreeable whol-' 
fome. Plants; propagating themfelves in a manner. 
everywhere, and, fcarcely deffroyable by the Wea-. 
ther, the Plough, or any Art. So likewife for. 
Grain, efpecially fuch as is moft ufeful, how eafi- 
ly-igat cultivated, and what encreafe doth it pros. 
| duce ? Plan’s example of Wheat ( 2) 18 a fufficient, 
Hance. in this matter; which, So that curious: 
Heathen. obferves,) being principally ufeful to the 
{apport of. Man, is eafily propagated, and in great 
ery. And an happy Faculty that jis of it, that 
Itcan bear either extreams of Heat or Cold, fo as. 
. {gece to 'refufe any. Clime. 7 Oe ae 
_ 3. Another wife Provifien the Creator hath made: 
‘lating to the Food of Animals is, that varioug 
Animals delight in various Food (3);. fome in. 
Grafs. and Herbs fome in Grain and Seeds ; fome’ 
18 Flefh ; fome in Infeéts;, fome in this (4), fome 
in that ; fome more delicate and nice, fome vora- 
oe | | | - cious’ 





[ ears: : § 
af 


cit Gane ; : ! pret = 
(2) Fritieo nihil eft fertilins = hoc’ ei! Natura tribuit, quoniam eo. 
_ Marind alae hominem : ut pote cum e madio, fi fit aptumt folun —— 
150 medi: reddantur, Mifit D, Augufto procurator —— ex uno 
grano (vix credibile didtu) 400 paucis minus germina. Mifit cy 
never fimiliser 340 flipulas ex uno grano. Plin. Nat: Mift. 1. 38.’ 


Food ig Clay, atid that chey make their Cells of the fame. Up, 
ba which occafion he'faich of ‘Morbs, chat eat Wool and Fury, | 
TON Nr Koa 
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1 4 cious and catching at any thing.’ If ‘all delighted 
| in, or fubfifted. only with one fort of Food, there 
3 would not be fufficient tor all; but every variery 
| chufing various Food, and peace abhorring that 
| of others, is a great and wife means that every 
‘Kind hath enough, ‘and: oftentimes fomewhat to 
{pare. | ad | 
; | ‘It deferves to be reckoned as an Act of the Di- 
vine Appointment, that what is wholfome Food 
to one, 1s naufeous, and as a Poyfon to another ; 
! what is a {weet and delicate Smell and Tafte to 
one, is foetid and loathfome to another. - By which 
means all the Provifions the Globe affords are well 
a difpofed of. Not only every Creature is well pro- 
| vided for, but a due Confumption is made of thofe 
' things that otherwife would encumber the World, 
| 
| 
| 
} 
| 
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he in the way, corrupt, rot, flink, and annoy, in- 
ftead of cherifh and refrefh. For our moft ufefal. 
Plants, Grain, and Fraits, would. mopld and ret; 
fhofe Beafts, Fowl}s, and. Fifhes, which are reckon- 
-ed among the greateft Dainties, would turn to Car- - 
rion, and Poyfon us: Nay, thofe Animals, which . 
are become Carrion,.and many other things that . 
are noyfome, both on the Dry-land, and 1m the - 
Waters, would be more grievous Annoyances, and | 
breed Difeafces, was it not for the Proyifion which 
the infinite Orderer of the World hath made, by | 
caufing thefe things to be fweet, pleafant, and : 
wholfome Food to fome Creature. or other, aa ie 
: | place 
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place where thofe things fall: to Dogs, Ravens; 
and other voracious Animals, for Inftance, on the - 
Earth; and to rapacious Fithes, and: other Creatures 
inhabiting the Waters, 

Thus is the World in. fome miealitre kept fwveet 
and clean, and at the fame time divers Species of 
Animals fuppled with convenient Food. Which 
Providence of God, particularly m_ the ‘Supplies 
| forded the Ravens, is divers tintes taken notice of 
- in-the Scriptures ( 5) but whether for the Reafons 
— bow hinted, or any other fpecial Reafons I thall 
- Not enquire. Thus our Saviour, Luke 12. 24. Con- 
| fider the Ravens ; for they neither fow, nor reap,. which 
: ssid bave Store-boufe, nor Bayn, and God. feedeth 
| It isa maniteft Argument of the Divine 
| Can and Providence in fupplying the World with 
Foed and Neceffaries, that the Ravens accounted as 
_ unclean, and little regarded by Man, deftitute of 
- Stores, and that live by Accidents, by what falleth 
here and: there; that fach a Bird, Ta ay, fliould'be 
_ provided with ‘fafficient Food ; ; ef pecially if that be 
| tre, which rifotle (6), Phny (7), and lian (8) 
 seport of their unnatural Affection and Cruelty to 
their young, ‘That they expell them their Nefts 

"as foon as they can Fly, and then drive them 

‘out of the Countr 

the having cointi dered the wife ‘Appointment: of 
_ the Creator in fuiting variety of Food to mae of 
| alaican Let us in the 

| qth 





() 73 38-41. Pfal. 147. 9 

(6) Ariftot. 1. 9. ¢. 31. Hift. "A aimal . 

- (7) Pliny affizms this ot the Crow as well as Raven, Catere 
omnes [i.e Cornices] ex eodem genere pellunt nidis pallos, ac 
volare cogunt, ficut gy. Corvi, qui——rebuftos fuos ee Sugant 
Jongis, Nat. Hifte ], 10. C, 12s 

(8) Var. Hift. | 


: (9) Chap. 
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ua 3A, place Take a View of the peculiar Foad sehich 
J parietlag Places afford to the Creatures inhabiting 
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= therein... ; Bat) Ws, . ts ate Eo ans oy. GS te ee oe 
ee ., It hath been already obferved (9), that every place 
| gn. the Surface of the oe Globe is. racked 
| : with proper Animals, .whole Oxgans of Lite’ and 
vie Adtion are: curionfly. adapted to each refpective. 
f + jlace. Now it is an admirable AG of the Divine 

io Byasidence. that every place affords a 
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, a proper Foed — 
‘ee tq all the living Creatures therein. . All the varipps, 
ft, _ Regions of the World, the different Climates (10),. - 
aan the .various Soils, the Seas, the Waters, nay our, . 
| very Putrefadions, and moft nafty Places about the. . 
Glabe, as they. are inhabited by fome or other, Ani-. . 
tyal, fo they produce fome proper Food or other,. «. 
affording a comfortable Subfiftence to the Creatures . 





tempore, do induffria colatur terra Septentrionalis, aliter Et biop ids: : 
&c. Quoad Aquilonares, hoc certum elt, in plerifque agris Veftrogo-,. * 
thorn, parte ebjecta Meridionali plags, Hordeum {patio 36 dierom % 
a ‘Jemine projecte maturum colligi, hoc eft, a fine Funit ufque meds 
wm: Augufti, aliquands celevius. Ea namque maturitas ex. foli flac? 
turds aertfhyne clementia, ac bumore lapillorum fovente radices, S0-- | 
degu¢ torrente, neceffario provenit, ut ita nafcatur, ac maturetuh, « 
talefque Jpica fex ovdines in nemero arifta babent, Ol. Mag. Rift) «1 
].:13.'¢. 8. Prata ¢y pafcua tanta luxuriant graminum ubertate, 





‘\ 


oe oer | eae ° ; Pee Par a Z ' 
A henna. living there. I might for Inftances (11) of -this - 
ee f ae bring the great variety of Herbs, Fruits, and Grau: | 
i I 1 as Ie : ' ms can? o 
a Pan e ae 
ay ape _ at ae 
! it i [ 3. . ; Pay ey we 

| : A | bea (9) Chap. 9. = s ; Rats tao a o ae wor . 
. A Fi | : (10) Admiranda Natura difpenfatio eft, ut aliter, alioque..mtody: . 

| 
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il ac diverfitate, ut nece (fur fit inde arcere jumenta, ne nimio herba- 
\ hon i i rum efi crepent, &c. Td. ib. 1. 19. C. 36° 0° 2 eee 
} I Vy : 411; Among the many noble Goarrivances of Food, that aft mo. 
vara’ i i “ verfal Aliment, Bread, Icannoe but attribute to the Revejaioms 
i 4 a : of .at Jeaft che Infpiration of the Creator and Cénfervator of a 
We Nh ay Mankind ; not only becaufe it is a Food ufed in all or moft Pars ae 
| nh th cf she World ; but efpecially becaufe it is of incomparable Hie» 
i es in the greac Work.of Digeftion, greatly affifting the Ferment 
Am |r } : whatever caufes che Digeftion of the Stomach. Of which taky; 
i bid | ql be tlis Example trom the noble My. Boyl. ‘¢ He. extracted 4 Men 
ee oe ee afd 
Sea EE SOs 2 ae 
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on the Earth, the Targé Swarms of fafeéts in the 
Ric’ with every other Food of the Creatures refiding 
in the Earth, or flying in the Air. But I fhall ftop 
atthe Waters, becaufe the Pfaknif, in the forecited 
jog Pfalm, {peaks with’ Relation to the efpecial® 
-Provifion for the Inhabitants of ‘the Waterss and 
-alfo by réafon that many Land Animals have their 
chief Maintenance from thence. ~ oo *, a8 
“Now one would think, that the Waters were 4 
very nolikely Element to produce Food for fo great. 
a Number of Creatures as have their Subfiftence 
‘ftom thence.’ But yet how rich a Promptudry is. 
it; not only to large Multitudes of Fifhes, but alfo. 
- fonany amphibious Quadrupeds, Infects,. Reptiles, 
and Birds! From the largeft Leviathan, which the’ 
 Phalinit faith (12), playeth m the Seas, to the fmal- 
left Mite in the Lakes and Ponds, all are 
filly provided for ; as is manifeft from the Fatnefs, 
oo Bodies, and the Gayety of their Afpect and 
_ AGions.. ~ oe | | 
“And the Provifion which the Creator hath made 
for this Service in the Waters is very obferyable ; 
not only by the Germination of divers aquatick 
Plants’ there, but particularly by appointing the 
Waters to be the Matrix of many Animals, parti- 
-calarly-of -many of the Infe& kind, not only of. 
-fach as are peculiar to the Waters, but alfo of ma-” 
hy appertaining to the Air and the Land, who, by . 
their near Alliance to the Waters, delight - be . 
ie ant ar er " "  * gbout 


. 
~ 





“ (trum from Bread alone, that would work on Bodies more — 
“ Compact chin, many hard Minerals, nay even on-Glafs it felt, | 
“bnd-do many things ‘that zqua-fortis could nor do. Fer. 
« by no means was this fo corrofive a Liquor as A, F. oras the | 
“ other acid Menftruums *. Vid. the ingenions and learned Dr. 
Harris Lex. Tech. verbo Menftrunm, where the way of preparing, 
it OE mewith ER 
' (12) Pfal. 104. 26. 2 me aoe 7 
Se | | (13) The 
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about them,..and by that means become a. Prey, 
and plentiful Food to the Inhabitants of the Waters. 
And befides thefe, what prodigious Sholes do we 
find of. minute Animals, even fometimes difcolour- 
ing the Waters (13).! OF thefe; (not only in the 
Water, but’ in the Air and on Land,) 1. have al. : 
ways thought there was fome more than ordinary 
Ute, intended by the All-wife Creator. And ha - 
ving bent:many of my Obfervations that way, I - 
have evidently found it accordingly to be. For he‘ 
they never fo numberlefs, or minute, thole — 
a 28: erve~ 








(t3) The Infe&ts that for the moft part difcolour the Waters, . 
are the {mall Infeéts of the Shrimp-hind, called by Swamunerdam, ’ 
Pulex aquaticus arbovejcens. “Thefe { have often’ feen fo nume-. 
yous in ftagnacing Warers inthe Summer Months, that'they have 
changed the Colour of the Wacers :to a.pale or deepiRed, fore. 
rimes a Yellow, according to the Colour they were of, Of this 
“Swammerdam. hath a prety: Story, told him- by-Drv Florence 
Schuyl, viz Se aliquands Studiis intentum, magno quodam dy her. | 
vifcioramore fuiffe tarbatum, gy fimu! ad cavfatnejus inguivendam | 
_excitatum, verum fe vix eum in finem furrexiffe, cu: Ancilla ews’ 
pene exanimis adcurreret,-¢y multo cum fingultu referret, omen. 
‘Lugduni (Batavorum] aquam effe mutatam in fanguinem,. The 
-caufe of which upon Examination he found to be ‘only ‘from. 
the numerous Swarms of thofe Pulices.. V. Swam. Hift. Infet. 

Wile ot os | 
. he caufe of this grear Conccurfe and Appearance of rhole 

Jittle InfeAs I have trequencly obferved to be co perform their 
Coic; which isccmmonly about the latcer end of May, and ia. 
Funes Ac chat time they are very vencreous, frisking, and | 
catching act one another ; and many of them conjoined Tail to 
Tail, with their Bellies inclined one cowards another. 
: at this cime alfo chey change cheir Skin or Slough 3 which1 
corceive their rubbing againft’ one another mightily promotet. 
And what if ar this cime they change their Quarters? V. Bask 
VilT. Chap. 4. Note @. © | ue 
| ‘Thefe {mall Infects, as they are very numerous, fo are.Food 
go many WarersAmmals. I have’ feen not cnly Ducks ‘fhovel 
them up as they fwim along che Waters, but divers, Infetts allo 
_gevour them, particularly fome of the middle-fized Squille aqua- 
fice 5 which are very voracious Infedts. | 
7 he | (14) Belides 
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ferve for. Food to ome Creature or other’. ‘Even 
thofe Animalcules in.the Waters, difcoverable only 
with good. Mucrofcopes, are.a Repafk to others there, 
as Ihave often with no lefs admiration than plea- 
fare feen (14). ee ere es 
, But now the ufual Objection is, that ‘Neceflity . 
maketh Ufe(15). Animals muft be fed, and they 
_ make ufe of what they find: In the defolste. Regi- 
ons, and in the Waters, for Inftance, they feed up- 
. on what they can come at; but in greater plenty, 
_pickand chufe |... , oe ge tae 
. ., Byt this ObjeGtion hath been already in fome 
mealure anfwered by what hath been faid ; which 
_ : pe ag __., Plainly 
- (14) Befides' the 'Pulices laft meritioned, there are in the Wa- 
_ tersocher Animalcules very numerous, which; are {carce vifible 
~ withoar a Microfcope. In May, and: the Sammer Months, the 
: teen Scum on the top of ftagnating Waters is neching elfe bc 
. thefe Animalcules : So ‘is. likewife she gree Colour. in them, 
- when all che Water feems Green. Which Animalcules, in all 
_ probabifity, ferve tor Food co the Putices-aquatici, and other 
~ the minuter Animals of the Waters. Of which I gave a preg- 
- Rant Inftance in one of the Nymphe of Gnats, co my Friend the 
~ Ite admirable Mr. Ray, which -heswas-pleafed to peblifh-in the 
Taft Edition of his Wifdom of God in the Creation, pag. 430. 
(15) Nil adeo quoniam natum'ft in Corpore, ub uti: | 
—— -Poffemus, fed quod natum’ft, id procreas ufum, - 
' And afterwards, <°. .- - a 
. Propterea capitur Cibusy nt fuffudciat.avtus, 
Et recreet virets. interdatus, atque patentem ee 
Per membra ac venas ut amorem obturet edendi. ; ese oe 
‘And after the fame manner. he difcourfeth of . Thirft, and di- 
vers other things. Vid. Lucret. lL 4. %. B21, &e.*+ | *:  . 
-Againft chis Opinion of the Epicureans, ‘Galex ingenioully. ar- 
gues in his Difcourfe. abouc the’ Hand. Nom enim. Manaus iplg 
— (faith he,) bominem. artes docuerunt, fed..Ratio, Munus anveig 
| DYt funt artium organa ; ficut L;ra muficio—— Lyra mneftume nen 
‘docuit, fed eft ipfius artifex per eam, qua preditus et, Rationen: 
agere autem non poteft. ex arte abjqne organis, ita. dy unaqualiber 
anima facultates quajdam a fua ipfius fubftantin QDEINGE. semis Orit 
autem corporis - particule animans nen -impellunt; —e- manifeA2.' vi. 
dere Hitet, fi animalia recens ndta cenfideres,..quaguiders sprits 
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plainly atgties Defign, and 4 fuper-intending Wit 
Bom, Pots, and Providerice in this fpeciat buff 
inefs of Food. Particularly the different delight of 
divérs Animals in different Food, fo that what % 
Naufeovs to one, fhould be Dainties ta another, is 
a manifeft Argoment, that the allotment of Food. 
not a matter of mere Chance, but entailed to ihe 
very Conftitution and Nature of Animals ; that 
pon A chofe this, and refife that, not by Accident, 
or Neceffity, but becaufe the oné is a proper Food, 


apreeable to their Conftitution, and {0 appoirited by : 
the infinite Contriver of their Bodies ; and the other | 


is difagreeable and injuriot’s to them. ssi, 
But all this Objection will be fotind frivolous, 
atid the Wifdom and Defign of the great Creator 


will demonftratively appear, if we take. a Sor. 


vey, NE “3 

tbh OF the admirable and curious Apparatus:in . 
all Animals made for the Gathering, Preparing, ard : 
Digeftion of their Food. From the very firft En- ° 
‘trance to the utmoft Exit of the Food, we find eve- . 


mor, Aa 
ie Le Pe 
j o a) 

. x. 





agere cohantur, quam perfettas habeant particulas. Ego nanyue 
* Bevis vitulnm cornituer petere conantem fapenumero vidi, antequam 
ei nata effent cornua: Et pullum Equi calcitrantém, &c; Omme 
enim animal fue ipfius Anima ‘facultates, ac in ques ufies partes 
fue polleant mazitne, muile dottore, prafentit.——Qud igitur rabien 
dici poteft, animalia partinm ufus a partibus doceri, exm Uy anit- 
quam tllas babeant, bec cognofcere videantur ? Si izitur Ovn tri 
acceperis, unum Aquila, alterum Anatis, reliquum Serpentis, éy- tl- 
stare: modice foveris, animaliaque excluferis ; ila quidem ates valare 
-cohantia, anteguam wvolare pofint ; hoc autem revolvi videbis; GF 
Serpere affettans, quamrvis nielle adbuc dy invatidum fuerit: . Bt fi 
dumm: perfela erunt, in una ‘eademque dorm mutriveris; deinde’ 
hecurn fubdialem dutha emiferis, Aquila quidem ad {ublime 5.-Anu 
ianten in paludem ;-—— Serpens vero fub terva irrepet.— Anity- 
bia. quidem mihi -widentur’ Natura magis. quam Ratione atten ah 
quays Lrg artificiofa | excreere 2 Apos ~fingers alucelor, Ot. 
(Galea deme Pare hcg Fe 
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ay thing: contrived, mede, and .difpofed: with the 
nemeft Dexterity and ‘Art,. and icariovlly ‘adapeéd 
to the place the Animal ‘liveth:in, and she Food. i 


isto be nourifhed with, ome, 
. Let os begin. wih the Mouth: And this we find, 
every Species of Animals, nicély. conformable: to 
the Ufe of fuch a part ; neatly fized -and fhaped:for 
shecatching of Prey, for che gathering or receiving 
Food (16), for the formation of Speech, and every 
gher fach like Ufe (17). In fome Creatures itis 
wide and large, in fome little and narrow : in fome 
with a deep Incifure up into the Head. (18), — | 
| ices, ohn ter 
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: * te} Alia dentibus predantur, alia ungnibus, alia roftri adunci- 


tate carpunt, alia latitudine (ejufdem] raant, alia acumine exca- 
Matt; ‘abae fugunt, alia lambunt, forbent, mandunt, vorant, ’ Nec 
Minor wariet as in Pedum minifterio, ut rapiant, diftrabant, tenant, 


Pemant, ‘pendeant, tellurem feabere non ceffent. Plin. Nac. Hitt. 


‘lo, Co 71. 


| S°€19) Becanfe ic would be tediows to reckon up the Bones, 


i Mufcles, and orher Parts belonging to che Mouth, it fhall 
uffice to obferve that, for the various Services of Man’s Mourh, 
delidesthe Mufcles in common with ozher Parts, there are five 
pair, and one fingle one proper co the Lips only, as Dr. Gibson 
teekons then :.bue my moft diligent and curious Friend: My. 
ee ee a fixch pair. And accordingly Dr. Drahe 
weckous.{ix pair, and one fingle one proper.to the Lips. -.£, :3. 
G13, 0: A‘ 7 


:4{18) Galen deferves to be here confulted, who excellently: ar- 
Sues again{t che cafual Concourfe of rhe Atoms.of Epicurus ahd 
Afclepiades, fromm the provident and wife Formation of the 
‘Movths. of Animals, and their Teeth. anfwerable thereto.: In 
‘Maa; his Mouth wichouc a deep Incifare, with only one canine 
‘Tooth.on a Side, and flac Nails, becaufe, faith he, Hie Naturd 
tert fciebat fe. animal. manfuetum ac civile effingere, cui robur~ gy 
wares: effent ex fapientid, mon ex corporis fortitudine. Bue fcr 
Lions, Wolfs, and Dogs, and all fach as are called Kagyagsdbures, ” 
(ot having {harp, ferrated Teeth,) their Mouths are. large, and 
‘cep cut; Teeth ftrong and. fharp , and their Nails tharp, large, 
“Mong'and round, accommodated to holding: agd ceaging: . WV. 
Galen de Uf Part, b. Et. 6-9, te Sue eee 
i. _ | (19) Among 
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better catching and holding of Prey, and more eafy 


Comminution of hard, large, and troublefome Food; 
in others with a much fhorter Incifure, for the ga- 
thering and holding of herbaceous Food. __ 

In Jufeds itis very notable. In fome forcipated ; 
to catch, hold, and tear their Prey (19). In fome 
aculeated ; to pierce and wound Animals (20), and 
fuck their Blood. And in others ftrongly rigged 


with Jaws and Teeth; to gnaw, and {crape out 
their > 





(19) Among Infects the Squille aquatica, as they are very fa- «., 
. pacious, fo are accordingly provided foric. Particularly the : 
Squilla aquatica maxima recurva, (as I call ic.) who hath fome — 
what terrible in its very Afpect, and in its Pofture in the Wa <i 


ter, efpecially ics Mouth, which is armed wich long fharp Hooks; 
with which it boldly and greedily catcheth any thing in the Wa- 
ters, even one’s Fingers. When they have feized' their Prey, 
they will fo tenacioufly hold it wich their forcipated Mouth, that 


they will noc pare therewith, even when they are taken out of“! 
the Waters, and jumbled aboutin one’s Hand. I have admired ‘*™: 


actheir peculiar way of taking in their Food ; which is done 


by piercing their Prey with their Forcipes, (which are hallow,) “* 


and fucking the Juice thereof through them. 


The Squilla here mentioned, is the firft and fecond in Ageuffer’s ‘F 


Theat. Infect. 1. 2. c. 37. 
(20) For aninftance of Infetts endued with a Spear, I thal! 


for ics peculiarity pitch upon one of the fmalleft, if nor the very 


fmalleft of all ché Gnat kind, which, I call, Culex minimus nigri- 
cans maculatus fanguifuga. Among us in Effex, chey are called 


Nidiots, by Mouffet, Midges. \cis about + of an Inch, orfome- : 
whac more long: with fhore Antenna; plain in the Female, in *! 
the Male feathered, fomewhat like a Bottle-brufh. Ic is {ported ° 
with blackifh Spots, efpecially on the Wings, which extend a ° 
little beyond the Body. Ic comes from a lite flender Eel-like 
Worm, of a dirty white Colour, fwimming in Qagnating Waters *": 


by a wrigling Motion : as in Fig. 5. : 

Irs Aurelia is {mall with a black Head, little fhore Horns, a 
{potted, flender, rough Belly. Vid. Fig. 6. Ic lies quietly on che 
top of the Water, now and then gencly wagging ie felf chis way, 
and thar. | | | 

Thefe Gnats are greedy Blood-fuckers, and very troublefome 


where numerous, as they are im fome piaces near the Thames, 


paro- 


“Chap. XI. Of Animal's Moiiths: 19 
* thei’ Food, to carry Burdens (21), to perforate 
” the Earth, yea the hardeft Wood, yea even Stonea 


ae 


* herifelves, for Houfes (22) to themfelves, and Nefts 
for their young: Sak | 
» And laftly in Birds it is no lefs remarkable. 
"Inthe firft place it is neatly fhaped for piercing 
” the Air, ae making way for the Body through 
“the airy Regions. In the next place it is hard and 
‘ horny, which is a good Supplement to the want of 
Teeth, and caufeth the Bill to have the Ufe and 
_Sevice of the Hand. It’s hooked Form is of great 
Ufe to the rapacious Kind (23), in catching and 
v holding their Prey, and in the Commiinution there- 
“ of by tearing ; to others itis no lefs ferviceable to 
.. their climbing, as well as —_ and nice Comminu- 
toe, : on 


i 








“ paiticularly in che Breach-waters that have lately befallen, near 
a in the Parifh of Dagenbam ; where I found them fo vexatis. 
* ous, thac I was glad coget out of thofe Marfhes. Yea, I have 
fen Horfes fo flung with them, that they ‘have had drops of 
Blood all over their Bodies, where they were wounded by chem. 


weal 


_. Ihave given a Figure (in Fig. 7.) and more particular Defcrip- 
ton of this Gnat, becaufe, dichough ic be common, ic is no where — 


_, taken notice of by any Author I know of, except Mouffet, who E 
: hppote means thefe Gnats, which he calls Midges. c. 13. p. 
oy 3 


i Gn Hornets and Wa'ps have ftrong Jaws, Toothed, where. 
ow they n dig intd Fruits, for cheir Food ; as alfo gnaw and 
" ferape Wood, wholé Mouchfuls of which they carry away to 
~ make heir Combs. Vid. infr. Chap. 13. Note 2. 


" (22) Monfieur de la Voye tells of an ancient Wall of Free Scone | 


“in the Benediftines- Abbey at Caen in Normandy, {fo eaten with 
- Worms, thac one may run ones Hand ioro moft of the Cavities : 


* that thefe. Worms are fall and black, lodging in a greyifh Shell ;. 


thar they have large flaccifh Heads, a large Mouth, wich four 
* Pack Jaws, doc. Phil. Tranfad?. Nr. 18. eee 
"  (23)«Pro iis [Labris] cornea ¢y acut Volucribus Roffra. Ea 
* dtm rapto viventibus adunca : colleBo retta : herbas ruentibus lia 
. Mumgue lata, ut Suum generi. Fumentis vice manis ad colligenda 


| Mabila s ora apertiora laniatu viventibuss Plin. Nat. Hift. 1. as 


ang “a . 
eo, O° .. (24) Parrots 
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tion of their Food (24). Its extenordinary. Lengdt . 
and Slendesnefs ig very ufeful to fome, to.fasch - 
and grope for their Food. in mporith, places, (25); - 
as its Length and Breadth is to others; to hunt .. 
and fearch in muddy places (26): andthe neg! : 
Form, namely, a thick, fhart, and fharp-edged, Bu .. 
3s as ufeful to other Birds, who have occafion to. 
Husk and flay the Graans they fwallow. But it . 
would be endlefs. and tedious to reckon up all the. 
various Shapes, and commodious ‘Mechanifin of a;... 
the Sharpnefs and Sttength of tho: who-have oe: 
cafion to.perforate. Wood, and Shells-(27);, the Slen- 

dernefs and Neatnels of fitch as ‘pick -up {mall Ini 
fects ; the Crofs-form of fuch.as:break up Fruits vi 





(24) Parrots have their Bills nicely adapted to thefe Servi. 
being hooked for climbing, reaching for what they have: occafion 
for ; and che lower Jaw being compleatly fitted to che- Hooks of. 
the upper, they can as minutely break-their Food, as ather Ani. - 
mals dé with cheir Teeth. = - 3 ae a, 
(25) Thus in Woodcocks, Snipes, &e. who hune for Werms in” 
_moorifh Ground, and, as Mr. Willugbby faith, live alfg on the 
fatcy, unctuous Humour they fuck our of’ rhe Earth: So alfo 
the Bills of Curlews, and many other Sea-Fowl, are very Jong t0'' « 
enable‘thenr co hunt for the Worms, ¢¢e. in the Sands on the 
Sea-fhore, which they frequent. aa ae 
(26) Ducks, Geefe, and divers others, have fuch long broad " 
Bills to quaffer and hunt ih Waters, and Mud ;.to which we may | - 
reckon the uncouth Bill of the Spoon-bill-: but chat which de- i 
ferves particular Obfervation inthe Birds named in thefe rwo 


laft Notes is, the Nerves going to the end:of eheir Bills, enabligg - 
them to difcover their Food ove of fight, of which fee Bob 2 
VE. Chap. 2. Notes. ee Re a te 
"_ (27);The Picus viridis, or Green Wood{pite, and: all the Woog- ~* 
Peckers have Bills, cariovfly made for digging Wood, ftrong, 
hard, and fharp. A neat Ridge runs along the top of che Green- * 
Wood-Pecker’s Bill, as if at Artift had defigned ic for Srrengih 
amd Neanefs Pel te 
Sate Lo¢ia, or Crofs-Bill, whofe Bill is thick and ftrong, : 
with the Tips croffing one another, with- great readinefs breaks = 
open Fircones, Apples, and qther Fruit to come at their ang 


mm le FF 
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thé compreffed- Point of others ( 29), with many 


' other curious and’ artificial Forms, all'fiited to the 
_ way of living, and‘ péculiar Occafions of the feve- 
' ral Speciés of Birds.” Thus much for Sia righ 7 

* Let ns next take a ‘fhort View of the Tecth (30). 
‘In which their peculiar Hardnefs (31) is temark- 
’ able, ‘their Growth (32) alfo, their firm'Infertions 


i 


‘and Bandage in the Gums and Jaws, and their va- 


‘tous Shape and Strength fwited to their variors 
 Oceafion arid Ufe (33); the foremoft weak, and 


_ fartheft 


| Crk SE 





“nels, which are its Food, as if the croffing of the Bill was for 


this Service. ee, | | 
29) The Sea- Pie hath a long, fharp, narrew Bill, compreffed 


Shevays and every way fo well adapted to the raifing Linspets 


from the Rocks, (which are its chief, if not only Food,) thar 


-Narore (or rathet the Auchor of Nature) feerns to have framed ie 


porely for char Ufe. - : st el 
(30) Thofe Animals which have Teeth on both Faws, have but 


- 6 Stomach ; but moff of thofe which have nd upper Teeth, or norie 


at all, have three Stomachs: a in Beajts, she Panch, the Read, 
and the Feck : and in all granivorous Birds, the Crop, the Ecbinus, 


and the Gizard, For as chewing is te'an eafy Digeftion, fo is fal: 


loving whole to that which is more laborious. Dr. Grew’s Cofmol. 
Sacr. ¢: §.§. 24... o 0% 

(31) F. eyer faith; che Teeth are made of convolved Skins 

tdenied ; and if we view the Grinders of Deer, Horfes, Sheep, 
&c. we fhall find great Reafon to be of his Mind. His Obfer- 
vandns are, Mirum autem éos (i. e. Dentes | cum primum e pel- 
lienlit imbvicatim convolutis tp miuco vifcida conftarent, in tantam 
ones foliditatem, qué offa cunéla fuperet. Idem fit etiam in 
Ofcalie Cerafsrum, 8c. ——Separatione facta, per membranas 
catdtur Magma locellis, ques formant laming tenues, ac durixfeu- 
. . Dentis figuram anted divinitis compofita, J. Peyer; Mery- 

ot. 2, C, 8. oy ees ‘ a. 
(32) Qui autem [i. e. Dentes] renafcapsus, minime credendi 
Sunt a facultate aliqua plaftica Brutorum dette formari, fed laten- 
HS tantutnmodo in confpedtum producuntur augmento molis ex efftu- 
ente fucco. Id. ibid, | | | 

(33} From thefe, and other che like Confiderations of the 
Teeth. Guten infers, rhac they muft needs be the Work ot fome 


wife provident Being, not Chsnce, not a fortuitous Conceurfe of 


O 2 Atoms 








-Comminution of Vegetables: and fuch as have no Teeth, as Birds, ° "i 
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fartheft- from the Center, as being only Prepares :: 
to the reft; the others, being to grind and_ sume, =: 
are accordingly made ftronger, and placed nearer <1: 


~ the Center of Motion and Strength. ' Likewafe thett ¢-1: 


various Form (34) in various. Animals is, confide: 2‘; 
rable, being all curicufly adapted to the . peculiat «:]. 
Food (35) and Occafions of the feveral Species of ; » 
i se aoe oo, . Auntionals.ot: 
i seinen i, ti? 
Atoms. For the Confirmation of which he puts the cafe, tha,?,, 
fuppofe the order of the Teeth fhould have been inverted, the: ie 
Grinders fet in the room of the Incifors, &c. (which might a“ 
well have been, had noc the Teeth been’placed by a wife Agenr,)-! Fo 
in this cafe, what Ufe would the Teeth have been of 2 Whacy:(! 
Confufion by fach a Might Errour in cheir difpofal only ? Upay;i 








which he argues, At fiquis choream bominum 32, (the number of}, 
n 


the Teeth) ordine difpofuit, eur nt hominem induftriumt * Laudart. TS 
mrus 3 clan vere Dentium choream Natura tam bellé exormarit, nontie ti) 0 
Ipfam quae Laudabimnus ? And then he goes on with the Argit aiy th 
ment from the Sockets of the Teeth, and their nice Seting ity. 
them, which being tio lefs accurately done, than what is done by" 
a Carpenter or Stone-cutter in fitting a Tenon into a Mortice, 
doch as well infer the Arcand Aét of the wife Maker of Animal 
Bodies, a3 the other doth che Act and Art of Man. And fo he 
goes om with other Arguments to the famie Effect. V. Galen de. 
@. Part. i, 11.0. 8 8 | : “tt 


_ (34) A curious Account of this may be found in an Extra", 


of a Letter concerning the Teeth of divers Animals. Printed ac *tt 


Paris, 10 M. Vauguion’s Compleat Body of Chirurg. Oper, Chap. lg n 
(39) As it hath been taken otice of, thar various Animals de- ‘ly 
light in various Food ; fo it conftancly falls our, chat their Teeth“; ; 
are accordingly fired: to their Food ; the Rapicious ro caching, 4s 
holding and tearing their-Prey ; the Herbacions ro garhcring and pes 


their Bill, Craw, and Gizard, affifted with Stones. fupp! y the “abde 
defe&. of Teeth. But the moft confiderable Example of this, “th: 
kind is in fome Families of the Infect-Tribes, as che P.pi'7-Rind, "en, 


* &c.: who have Teerh, ‘and are voracious, and Jive ca tend’: Vee, 3tte 


getables in their Nyipha or Caterpillar-ftate, when cho7 3 ly) “Mg 


creep; but in chéir mature, Patilio-ffate; they tay:  -2dy Sly 
bat a Probojes or -Trunk to fuck up Honey, ge. che | 3. fF Side 
_ gathering Food, as well as their Food being chins; -. - % ita, 
they have Wings co enable chem to fly co m Jk | 


- 
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Animtals (36). “And TaQly, the temporary Defed 
of them (37) is no lefs obfervable i Childcen’ nd 
fuoh young ‘Creatures,’ where there J@ no occafion 
for them, but they ‘would be rather an Annoyance 
tothe tender Nipples and Breafts. 9° -, 
From the Teeth,:the grand Inftruments of Ma. 
fication, let us proceed to the other minifteria? 
Parts: And here the Parotzd, Sublingual, and Maxil- 
lary Glands, together with thofe: of ‘the Cheeks and 
Lips are canfiderable, all lodged in the moft con- 
venient Places about the Mouth. and, Throat,-to 
afford that noble digeftive falival Liquor to be miz- 
ed with the Food in Maftication, and‘to moiften 
and lubricate the Paffages, to give an‘eafy defcent 
tthe Food. The commodious Form alfo. of the 
Jaws deferves our notice, together with the ftrong 
Articulation of the lowermoft, and ‘its Motion. 
And laftly, the curious Form, the gréat Strength, 
the'convenient Lodgment and Situation of the- -" 
a a a “vera 








(36) Ie is remarkable in the Teeth of Fifhes, that ia fome 
they are fharp, as alfo jointed, fo as co fall back, the beter to | 
cach and hold their Prey, and to facilitate irs. Paffage into the 
stomach : So in others they are broad and flat, made to break 
the Shells of Snailes and Shell-fifh devoured by them. Thefe 
Teeth or Breakers are placed, in fome, in the Mouth; in fome, 
inthe Throat; and in’ Lebfters, &c. in the Stomach 1c felf ; in 
the borcom of whofe Scomachs are three of thofe Grinders, with 
peculiar Mufcles co move them. fe oe SE, ag — 

_ (37) What is there in the World can be called an A& of Pro- 
vidence and Defign, if this temporary Defett of Teeth be nor 
ach ; that Children, for Inftance, fhould have none whit they 
are not able to ufe them, but to hurt chemfelves, or the Mother $ 
and that at the very Age when, they can take in more fubftantial 
Food, and live without che Breaft, and begin to: need Teeth for 
the fake a ress Ke then, rey, their oe fhould Rad to” 
*ppear, and gradually grow, as they more and more ffand ig 
feed of them, PY? yr eee: Mrs iF 
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veral Mufcles and Tendons (38), all miniftriag to 
this fo neceflary: an AG of Life,:as Maftication is, * 
they are fach Contrivanres, fuch Works, as plaialy 
fet forth the infinite Workman’s Care and Skill, 7 

Next to the Month, the Gullet prefenteth it-felf, ¢ 
in every Creature well-fized ‘to the Food it hath :: 
occafion to fwallow ; in fome but narrow, in others «7 
as large and:extenfive (39); in all saga eg Par f 
markable for the. curious Mechanifm of its Mpf- :: 
cles, and the artificjal Decuffation and Pofition of 
their Fibres (40). .°° - ee" es, ? “: 
as oe ee er ee, 


em 
3 








(38) Ic would be. endlefs co particularize here, and 1 hesefore «+ 
I fhall refer to che Anatomifts,; among the relt, parriculagly to 1 
Galen, for the fake of his Defcanc upen rhis Subic. For having i 
defcribed the grear‘accuracy of rhe Contrivance and Make ol 
thefe Parts, he faith, Hand {cto an beminum fit fobriarum dd For. _ 
tunam opificem id revocaré : alioqui quid tandem erit , quod cum 
Providentia atque Arte efficitur ? Omnino enim hoc et contrarium ,. 
effé debet, quod cafu ac fortuite fit. Galen de Uf. Part. Lic... 
9. ubiplurde |. s eet, By « v ee 
' (39) The Bore of the Gullet is not in all Creatures alike anfwe- 
rable to the Body or Stomach. As in the Box, whigh both ‘feeds om.” 
Banes, and fwallows whole, or with little chewing ; and next ina P 
Dog, and other offrvoroug Quadrupeds, “tis very large, viz. to prt: ., 
vent a Contufion thereix, “Next in a Hoyle, which though he-feeds © 
on Grafs, yet froallows much at once, and, fa requires a gore open . 
Paffage, But ina Sheep, Rabbit, er Ox, which bite short, and | 
Swallow lefs at once, ’tis (maller. But in Squirel, Stilt leffer, both © 
‘because he eats fine, and'to keep him from dilgorging bis Meat wp < 
on bis defeending Leaps, And fo inRats and Mice, which after - 
rua along Walls with their, Heads dqvouwards. Dr. Grew’s Comp. .. 
Anat. of Scom. and Gus, Chap. & = =F 
: (4°) Of this fee Dr. Willis’s Pharm. Rat..Pare 1, Seft,.L c . 
2. Steno alfo, and Peyer Mery. L. 2. | A ee ae 
* The Defcription thefe give of the mufcylar Part of the Gullet, . 
"the lare ingenious and learned Dr. Drake faith is very exa@ in 
Ruminants, bue not in Men. Jn Men, this Coat [the fecond of 
the Gullec] confifts of two flefhy Lameile, like two diftind df 
cles.” The outward being compofed of ftraight , longitudinal Fir 
bres, ——The inner Order f Fibres is annular, without any obfere 
yable Angles The ufe of this Coat, and thefe Orders of as 


* 
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Afi: now we-are arrived to the grand Recepta- 
ch of the Pood, the Stomach ;. for the mof part as 
vations, as the-Food'to be conveyed therein. And 
here Linight-deforibe the admirable Mechanifin of 


its Tunicks, Mofcles, Glands, Nerves, Artertes, and - 


--Veihs(41); all avanifefting the foper-eminent Con- 

trivancé and Ait ‘ef the safinite Workman (42); 
they being all nicely adjufted: to their: refpective 
- Place:‘Occafion and Service. I might alfo infift 
upon that moft ‘teceflaty Office of Digefion’ ; and 
here confider that’ wonderfal Factity of the Ste- 
 tivichs of all Creatures, to diffolve (43) all the fe- 
_veral forts of Food appropriated to their Species ; 
even fometimes things of that :confiftency as feem 
infoluble-(44j: efpecially by:fach feemingly fim- 


ple and weak ‘Menfranms, as we find in their Ste- 


’ pgrach: 


Qo. 





i 


~ ee < 


is to promote Deglutition ; of which the Longitudinal, —— fborten 
the Ocfophagaa, and Jo make its Capacity larger, to amit of the 


Matter to be frallowed. The Annular, an the contrary, contrat . 
‘the Capacity, and clofing bebind the defcending: Aliment, prefs it 


 deonwards, Drake’s Anat. v--1. I. 1..c- 9- 


A se Willis, ibid. Cowper’s Anat. Tab. 3$. and matty other 
Authors. ae en ae Pe 

(42) ‘Proptuartum antem: boc, afimentum mhiverfam excipiens, 
‘eth Ditinum, noh Hurtanum fit opificum. Galen de Uf. Part. |. 


(43) How great a Comprehenfion of the ‘Nature of things, did if. 


Yeqire, to make a Menfttuum, that auld corrode uf forts of 
Fleth coming rad the caowragp tt pugers the Stomach it felf, 
“which # alfo Flefh aa Grew’s Cofmol. Sacr..c. 4. 

| Op The Food of 

ary t ings, and hard of Digeftion, fuch as che Roots amd Bark 
Of Trees, tis a wonderful Provifion made in that Creature’s . Sto- 


‘Jrach, by the digeftive Juice lodged’ in the curious litle Cells | 

there. A Defcription ot whofe admirabke Struttore aad Order | 

Fay be found in Blafiis from Wepfer ; concerning: which he 
t 


_ Laith, Th qubses DMuciea reconditus, ron‘ fects ac Mel in Favk, ———~ 
Nimirum, guia Caftoris alimentum exfaccum ¢' codtu' dificilfimam 
ef, fapientiffe rum Co’ fumma admirandug in fads oferibus rerum Con- 
gitor. T. Op dM. inf putcherrima ift dy affabre falta firuchurt de- 
—— : 04 nigniffme 


4 7 
the Caffor being dftencimes, if nor always © 


j= 
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" mach: But & thallonly" give thefe things a. bare 

mention,’ anid: take a more: pecuhar Notice of the 
'Epecial Provifion made. in: the particular Species of 
“Animals, for the Digeftion of Saat {pecial Food ap- 
“pointed theme % | eee 


¢ 


.- And in the fisft place itis obfervable, that, in | 
-every Species of Animals, the Strength and Size of : 


thejr Stomach (45) is conformable tq their Food. : 


Such whofe Food:is more. delicate, tender, and na- 
‘tntive, havé commonly this Part thinner, weaker, 
and Jefs ‘bulky : whereas fach whofe Aliment is lefs 
nutritive, or whefe Bodies require larger Supplies 
to their Bulk, their Labours , and waft of Strength 
and Spirits, in them it is large and ffrong......... 
- ‘Another very ‘remarkable thing in this Part'is 
the number pf Ventricles in divers Creatyres..- ‘In 


‘many but ones in fome two or more (46). In fich ¢ 


- #4 
an 
aw?) 


2 oe aly 





qe af 


Waco ne, hat SER ee eee *s Re eo teae tg oo ae oe 
nignifime. profperit, ut nunguam deeffet Fermentum, quod ad fl: 


venaum Cy coniminuendum alimentim durum dj afperum par foreh | 
Vid. Blaf. Anat. Animal: c. 10. Confer etiam Ag. Rrud. Lipss | 


Alin. 1584. p: 360, ; , 

_Moft of our Modern Anatomifts and. Phyficians attribute Dige- 
fticn'to a diffolwing Menftrium , but Dr. Drake takes esa 
rather from Fermentation diffolving Principles in che Aliment 


it felf, with the Concurrence of the Air and Heat of the Body; © 


as in Dr, Papin’s Digefier. ¥. ‘Dr.’ Anat. uv. ¥. ¢* iM ee 
(45) 44 carnivorons Quadrupeds have the. {malleft Ventricles, 
Fie(h going fartheft.. Thofe that feed on Fruits and Reots bavt. 
Bhem of a middle Size, Yet the Mole, becahfe it ‘feeds aucleat 
| hath a very great one. Sheep and Oxen, which ced on Grafs 

have the greatefl. Yet the Horfe, (and for thé farie reafin the 
_ Coney and Hare,) though Graminivorows, yet comparatively: Bae’ 

little ones. For ‘that a Worle is made ‘for Labsur, and uth 
Shis and the' Hare for quick and continued Motion : for which, te: 
mejt eafy Rejpivation, and fo the ficeft Motion of the Diaphragm’ 


He: VEry requifite ; which yet could not be, fhauld the Stomach lie’ 

__ PRE aad cuamterfame upon ib, on im Shidep ‘cad Oxen it. dosb,. Gets 

Hb. Chap. 6, rt 

*., 46) The Dromedary hath fonr Scomachs, one-whereof it :p- 

' Sultarly endowed with shout. eweury :Cavities, like Sacke inzalks 

4 rene - Sam % yee o eda ae 7 a fey ke IR ‘probability 
| 2 ee ee 


ay 
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as ipake,.a {ufficient. Comminutien of the Food in 
the Mouth, one is-fofficient, But where Teeth are 
wanting, and the-Food -dry and hard, (as in gra- 
pivorous Birds,) there. the, Defect ig abundantly i 
plied by one thin membranaceous Ventrjcle, to.re- 
cewe. and moiften the Food, and. another thick, 


‘ficong, manfcular‘one,-to grind and tear (47). it. 


But.in Birds, and. other Creatures, whofe Food .is 
not:Grain,. but Flehh, -Fruite, Infecis, or partly one, 
rtly ehe other, there their Stomachs are accor- 
ingly conformable to their Food (48), ftronger or 
‘Weaker, psyembranous or mufculgr.” 
~«But-assremarkable a thing as any in thie part of 
Animals is. the curious Contrivance and. Fabrick 
‘ofthe feveral Ventricles of ruminating Creatures. 
pi very A& it felf of Rumination is an’ excellent 
Provifion for the.compleat Maftication of the Food, 
atthe refting, leifure times of the.Animal. Bue 
the Apparatus for this Service, of divers Ventricles 
for its various’ Ufes and Purpofes, together with 
their curious Mechanifm, deferyes great Admira- 


o- 


tim (4g). 





Pi 77 6 . , . . %s 1 : 
the 


probabilicy for the holding of Water. Concerning which, fee 


— -BokVI. ‘Chap. 4. Note te.’ 


(47) To affift in which Office they fwallow {mall angular 
Stones, which are ro ‘be mer wich. in the Gizards of all granivé- 
fous Birds : but-in thé Gizard of the Fynz, or Wryneck, which~ 
was fall only of Ants, I found nor one Scone: So in that of ‘the 
agai pecker, (full of Ants and Tree-maggots,) there were 
Pat Ce nes. . z “ude Rs sas MP sch 
°(48)-In moft carnivorous Birds, the third Wentricle-is Membra- 
nels ; where the Medt is. cancodted, as ina Man : OF fomewhat 
Tendinies, os in an Owl; as if it were made indifferently for 
Fich,' rather ‘Meat, as be could micet with either. Or. moft thick 
aus Sundinass, called the.Gizard ; wherein the. Medt, osina Mil 
i fround to pieces. Grew, ubi fupra, Chap. 9. oe 3 
"(49318 would be much:too-fong a Task to infift upon ic here 
# k-deferves, and therefpr¢ comccraing the whole Bufinefs of 


: Me way Rurainatioag, 
‘ 74 . ° ; ~ : 7 ‘ 
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Having thus far purfued the Food to the place, 
where, by its Reduction mto Chyle, it becomesa = 
proper Aliment for the Body ; I might next trace + 
it through the feveral Meanders of the Guts, the =” 
Laeals, and fo into the Blood (50), and afterwards : 
into the very Habit of the Body’; I might alfs take 2’: 
ae ee pags ee 


. a 
° : 
- . 
. EEA . ea ee ee ane ee need . 


Rumination,. I fhall refer to F. Cour.. Peyevi Merycolog. feu ke 


Ruminantibus dy Ruminatione commentar ; where he largely treat- = 


eth of che feveral Ruminating-Animals, of che Parts minstring x7 
to this A&, and the great Ufe and Benefit chereoE- unto them. 
_ (0) There are. too many. Particulars oo be inf{ted an obfer- 
yable in che Paffages of .che Chyle, from the Guts to the Left “~ 
Subclavian Vein, where tc enters into the Blood’; and therefore I<". 
fhall orily for a Sampld of this admirable Oecomomy cake notice 9: 
-pf fome of the main and more general Macters.: Aad, -  ,, 

1. Aber the Food is became Chyle,.aud.gorren ino the Gass, | 
it is an ex¢ellent Provifjon.made not oaly for its Pafflage through ~'* 


the Guts,. but alfo for its Protrufion into the La&eals, by che Pe- ‘72! 


riftaltich Motion and Valvule tonnivéntes of the Guts. 2, fis 
an-admirable Provifion chatche -Mouchs of the Lafeals, andis- ., 
decd the Laéfeals primi generis themfelves are {mall and fae, |” 


pot widér chan the Capillary ‘rtevies are, left by admicting Part. * * 
cies of the Nourifhment groffer than che Capillaries, dangerous % 


Obftructions might be thereby produced. 3. After the reception +: 
ot che Aliment into the Lagleals primi gener, it is a noble Pro- 

vifion forthe promotion of its Motion, that in the Mefenterich 
Glands te meets with fome of the Lymphe Du&s, and receives 
the Impregnacicns of the Lymphe. And paffing on from thence, 


it isa no lefs Advantage, 4. That the Lagteals and Lymphe Duis °~ 


meet inthe Receptaculum Chyli, where the Aliment meeting with » 


more of the Lympha is made of.a due Confiftence and Tempera- =-. 
menc for ics farcher-Advancement through the Thoracickh Dud, \,: 


and fo into the Left Subclavian Vein and Blood. Laftty, This ,; 


Thoracickh Du& it felf is a pare of great Confideration. For, (a 
Mz. Cowper faith,) Jf we confider in this Dud its feveral Divife «2. 


gus and Inofculations, its numerous Valves looking from below yp ©. 
wards, its advantageous Situation between the great Artery and 'y 
' 'Yertebre of the Back, together with the Ducts difcharging thelr = 

‘refluent Lympha from the Lungs and other neighbouring Parts, w@ \. 
fail find all conduce to demonftrate the -ufmoft Art of Nature ned. 
- "in furthering the fleep and perpendicular'Afcent of the Chyle. Anat. 


Jacroduct. 
eee (s1) Thee 
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notice of .the Separation made in the Intefines, of 
what is nutritive, (which is received,) and what is 
feculent, (being ejected,) and the Impregnations 
there from the Pancrsas and the Gall: and after.it 
hath been ftrained through thofe curious Colanders, 
the Ladeal Veins, 1 might alfo obferye its Impreg- 
nations from the Glands and Lympbadués: and to 
name no more, I might farther view the exquifite - 
Stru€ture of the Parts miniftring to all thefe deli- 
cate Offices of Nature; f cagdeca the artificial 
. Conformation of. the Inteftines might deferve a fpe- 
- gial enquiry, their Tunicks, Glands, Fibres traver- 
; fing one another (51), and periftaltick Motion in 
~ all-Creatures; and their cochleous Paffage (52) to 
- getard the Motion of the Chyle, and to make amends 
- for-the fhortnefs of the Inteftines, in fuch Creatures 
_ who have but one Gut; together with many other 
“ Accommodations of Nature in particular Animals 
that might be mentioned. But it fhall fuffice to 
. have given only a general Hint of thofe curiougand 
s admirable Works of God. From whence it is abun- 
- @aritly manifeft how little weight there is in the 
‘. former Atheifticat ObjeGtion. Which will receive 
a farther Confutation from the . 


6 and 





be. 


(51) Thefe, although noble Contrivances and Works of God, 

are too many to be infifted on, and therefore 1 fhall refer to the 

- , Anatomifts, particularly Dr. Willis Pharmaceut, Dr. Cole in Phil, 
:  Franf. Nr, 125. and Mr. Cowper's elegant Curs in his Anat. Tab, 
; $4) 35- and append. Fig. 39, 40. oe | 
_ (§2) In the Zhornback, and fome other Fifhes it is a very cu- 

- Mous'Provifion chat ig made co fupply che Paucity and Brevity of 
the Guts; by the Perforation of their fingle Gut going not ftraigh 

| . long, but round round like a. pair of Winding-Stairs ; fo chat 
+ their Gue, which feems to be but a few Inches long, hath really 
"awit Bore of many Inches.. But of thefe, aod many other noble 
. Cutioficies and Difcoveries in Anatomy, the Reader will, ] 

. + hope, have a becter and larger Account from the curious and 
Ingenious Dr. Dowglas, ale” 
ee (53) Quibug 
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_ 6 and laft thing relating-to ;Food, that.E fhall 
fpeak of, namely, The great Sagacity of - all Avimals 


in. finding out, and providing their. Food.. In Man 
erhaps we may not find any thing very.admira-. 


le, or remarkable in this kind, by means of his — 
Reafon and Underftanding, and his Supremacy : 
over the inferiour Creatures; which anfwereth all 
his Occafions relating to this Matter. But then 
"even here the Creator hath fhewed bis Skill, in : 


not over-doing the Matter, in not providing Man 
with an unneceflary Apparatus to effect over and 


over again what is feafible by the reach of his Un: : 


desftanding, and the power of his Authority. - . 

' But for the inferiour Creatures, who want Rea: 
fon, the power of that natural Infting, that Sag:- 
city (53) which the Creator hath imprinted upon 


them, do amply make up for that Defect. And .. 
here we fhall find a glorious Scene of the Divine | 


Wifdom, Power, Providence, and Care, ..if .we 


view the various Initingts of Beafts, great and fmall, ** 
of Birds, Infects, and Reptiles (54).. For among *: 


every Species of them we may find notable Ads of 
Sagacity, or InftinG, proportional to their Occali- 
| | | | _ ODS 


J 





- <8 


(33) Quibus befliis erat is cibus, ut alius generis beftiis vfeceren- 
tar, aut vires natura dedit, aut celeritatem : data eft guibufdam 
¢tiam machinatio quedam, atque folertia, &c, Cicer. de Nat. 
Deor. L. 2. ee ! bale Vanes pales 

"(s4) Among Reptiles char have a ftrange Faculcy to fhife for 

ood, ¢yc. may be reckoned Eels, which, although belonging 
to the Waters, can creep on the Land from Pond to Pond, ¢yc. 
Mr. Mofeley of Mofeley, faw them creep over the Meadows, like 
fo many Snakes from Ditch ro Ditch; which he thoughe was 
not only for bettering their Habication, but alfo cto catch Snailes 
in the Grafs. Plots Hift. Stafford. c. 7. §. 32. 


And as early asthe Year 1125, the Froft was fo very Intehfe, y 


thar the Eels were forced to leave the Waters, and were frozen 
co Death in che Meadowse Vid. Hakewil’s Apol, L. 2. Chap. 7. 
$2, ee a a ae 

~ G58) Enumerare 


i 
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ons for Food. Even among. thofe whofe Food is 
near at hand, and eafily come at, as Grafs and 
Herbs, and confequently have no great need of Art 
to difcover it; yet.among thefe, that faculty of 
their accurate Smell and: Tafte, fo ready at every 
turn. to. diftinguifh ‘between what is falutary, and 
what pernicious (55), doth juftly deferve Prajfe. 
But for fuch Animals whofe Food is’ rot fo eafily 
come at, a variety of wonderful Inftin& may Be 
met with, foflicient to entertain the moft curious 
Obferver. With what entertaining Power and Ar- 
tifice do fome Creatures hunt (36) and purfue their 
Game.and Prey And others watch and way lay 

ae | theirs 


— Fal 
tate > 





(53). Enumerare poffumy, ad paflum capeffendum conficiendumqne, 
qua fot-in : figurés animantium dy quam folers, fubtilifque dejcripe 
to. partium, quamque adimtrabilis fabrica membroram. Omnia e 
nin qua inti inclufa funt, ita nata, atque ita locata funt, xt ni- 
hil eorum fupervacaneum fit, nibil ad vitam retinendam mn necefae 
tlm.  Dedit autem eadem Natura belluis ¢y fenjum, ¢ appeti- 
sum;.uf-altere conatum baberent ad naturales pafius capeffendos'; 
altexo fecernerent peftifera a falutaribus. Cicer. de Nat. Deos. 
L.2. See Book IV. Chap. 4. ae ee 

(56) It would be endlefs co give Inftances of my own and o- 
thers Obfervations of the prodigious Sagacity of divers Animals 
in Hunting, particularly Hounds, Setting-Dogs, dc. one there- 
fore fhall fuffice of Mr. Boyl’s, viz. A Perfon of Quality — to 
make a tryal, whether a young Blood-dound was well inftrufled,—— 
eaufed one of his Servants———to walk to a Town four Miles off, 
and then te a Market-Town three Miles from thence. ——~ The Dog, 
without feeing the Man Le wae to purfue, followed him by the Scent 
to the above-mentioned Plages, notwithftanding the Multitude of 
Market People that went along inthe fame way, ard of Travelers 
that had occafion te crofs ite Amd when the Blood-Hound came 
to the chief Market-Town, be paffed. through the Streets, without 
taking Notice of any of the People there, and left not till he bad 
gone to the. Houfe, where the Man be fought, refted himjelf, and 

ound him in-an Upper-Reom, to the wonder of thofe that folloned 


him, Boy] dereym. Nas, of Effluy. Chap. 4. 


~ 


- ee ee eee (37) There 


aw 
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theirs (57)! With what: prodigious Sagacity do 2’ 
others grope for it under Ground, out of Sight, in 
mroorifh Places, in Mud and Dirt (58); and others 
dig-and delve for it both above (59) and under the #“ 
Surface of the drier Lands (60)! And how-curioss, is 
and well-defigned 2 Provifiorl is it of particuhe “ 
i , SO é sift 
2. a ; = : a I 3 
(57) There are many Stories told of the Craft of the Fox to me 
compafs his Prey, of which Of Atagnws hath many fuch, a 1"! 
feigning the barking of a Dog, to catch Prey near Honfes; feign. ita | 
' ing himfelf Dead, to catch fuch Animals as come to feed upon rth | 
him ; laying his Tail on a Wafp-Neft, and chen rubbing it hard val af 
againft a Tree, and then eating the Wajfps fo killed : ridding ““"‘! 

himfelt of Fleas, by gradually going into Water, with a lock of 

Wool in his Mouth, amd fo driving che Fleas up ino it, and 
then leaving icin the Water : by catching Crab-Fifh with his —— 

Tail, which he faich he himfelt was an Eye-wienefs of 5 Vidi gy 

exo in Scopulis Norvégia Vulpem, inter rupes immiffa cauda in agua, lic’ 
plures educeré Cancrosy ac dernum devorare. Vid. Ol. Mag. Hiff, ‘ital: 
fh. 18, C. 395 40» : ; gay 
But Pliny’s fabafous Seory of che Hyena out-does chefe Relais Bae 
‘ons of che Fox, Sermonem bumanum inter paftorum flabula affimu %ti0. 
Jave, nomenque alicnjus atdifcere, quem evocatum fords Laceret. Mite 
Hiem Vomitionem hominis tmitart ad follicitandos Canes quos inva Wist:' 
‘dat. Plin. Nac. Hift. I. 8. . 30. ~— "ety De 
(§8) This do Ducks, Woodcocks, and many other Fowls which ‘ihc 
feek their Food in dirty, moorifh Places. For which Service ‘tz mt: 
they have very remarkable Nerves reaching to the end of their °24i:, 
Bills. Of which fee Book VFI, Chap. 2. Notes, © & Shin 
(89) Swine, and other Antmals chat dig, have their Mofes dai gi, 
made more tendinous, callous, and ftrong for chis Service, that 3.7 
others that do not dig. They are alfo edged with a proper i, 
Border for penecrating and lifting np the Earth; and eheir Noe pve) 
firils are placed well, and cheir Smell is very accurate wo diftoe ixiy; 
ver whatfoever chey purfue by digging: a : ton 
| (60) The Afple, as its Habitation is difference from: chat of ty, 3 
— other Animals, fo hach ies Organs in every refpet curioufly a ay, 
dapred to thac way of Life; parcicularly ics-Nofe made fiiatpy 8 inn; 
atid flender, but withal tendinous and ftrong, ge. Buc whatiy & iy 
very remarkable, it hath fuch Nerves reaching co the ertd of ite iz, i 
Nofe and Lips, as Ducks, &e. have, mentioned above in Mife’  tiy,, 
$8.’ Which pair of Nerves I obferved to be much: large¥ thar ay, 
any other Nerves proceeding oucotthe Braigas ly m 

, oy ; (61) Predacious 


Chap. Xt. ~ to get Food. - 40g 


latge: Nerves in .fuch Creatuxes, adapted ta. that 
efpecial Service ! a ae - re 
What an admirable Faculty is. that of many A- 
nimalg to difcover their Prey at vaft Diftances, 
fome by..theis Smell forme, Miles off (61),.. and 
fome by thein fharp and piercing Sight, aloft ig 
the Air, or at other great Diftances (é 2) ! An in- 
flance of the later of which GO.D himfelf ‘giveth, 
(Job 39. 27, 28, 29.) in the-Infting of the. Bagle. 
Doth the Eagle. mount up at thy cammand.? and make 
ber Neff ou bigh? She dwelleth aud abideth on the 
Rack, upan. the. evag of the Rock, and.the rong 
Place (6:3). From thence fhe feeketh the Pray, and. ber 
Eyes bebold afar off. .What+a commodious. Provifi- 
- eS Hd ge gt OD 








(61), Predacious Creatures, as Wolfs, Foxes, 8&e. will difcover 
rey at great Diftances ; fo will Dogs and Ravens difcover Carri- 
on a grear way off by their Smell... And if (as che Superfticious 
_ imagine) the lattor.flying-over and haunting Houfes be a fign of 
Death, 1 is no.doubr from fome.cadayerous: Smelt thofe: Ravens 
difcover in-the Air .by-cheir accurate. Smell, which. is: emitted 
from thofe difeafed Bodies , which have in them the Principles 

ofafpeedy Death... 2 | 
(62) Thus Hawkes and Kites on Land, and-Gads and other 
Birds chat prey wponthe. Waters, can at aigreae Height in the 
Air fee Afice,. lice Birds, and: Infeéts om che: Earth, and. fmall 
Fithes, Shrimps, &c. inthe. Wasers.;. which they will'dart down 

tpor and: cake, ae. Ss | . 
(63) Mr. Ray gives.a gaod.Account of the-Nidification of che 
tlrylaates caxdt asnulo albo.cinéha. Hujws Nidus A°. 1668. in = 
Silvofis. prope Derwentiam, &c.. inventus eft ¢ bacillis feu-virgis: lige . 
nis grandioribus: compofitus, quorum altera extremitas rupis cujufe 
dam eminentia, altera duabus Betulis innitebatur. —~ Frat..Nidus 
quadratus, dum ulna-latus.——~ In eo. pullus unisus, adjacentibus 
cadaveribus unins agni, uvius leporis,.¢y trium Grygallorum, pullom 
run.. Synop's Mcthod.. Ayium. p. 6; Agd: noc only Lambs, 
Hares, and Grygalli, buc. Sir. Robert Sibbald tells us they: will 
dtize Kids and Fawns, yea, and Childrentoo : OF which hehath 
this Story.of: an Eagle.in one of the Orcades lands, Que-Infan- 
bulum unius auni.. pannis. involutun arripuik: (quem Matey, teffellas 
Wlibiles pre igne allatura, momento Lemporis ee loco 
| ouron-. 


— 
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on hath the Contriver of Nature made: for Ani- 
mals that are neceffitated to climb for their Food ; 
not only in the StruGture of their Legs and Feet, 
and in the Strength of their Tehdons and Mufeles 
acting in that particular Office (64), but alfo in the 
peculiar Structure of the at Parts acting in 
the acqueft of their Food (65)! What a Provifion 
alfo is that in no€turhal Birds and Beafts, in the 
peculiar Structure of their Eye (66), (and we may 





perhaps add the accuracy of their Smell too,) .-: 


whereby they are enabled -to difcover their Food 


in the dark ?.But among all the Inftances we have 


of nataral Inftiné, thofe Inftinéts and efpecial Pro: 
vifions made to fupply the Neceffities of helplefs 
Animals, do in 2 particular manner demonftrate 


the as 





Houton-Head digo) exmgue deportaffe per 4 milliavia paffieun ad ‘ 


Hoiam ; gua re ex matris ejulatibus cognita, quatuor viri illuc in 


- navicula profedi funt, eo fcientes ubi Nidus effet, Infantulum ile. — 
furn.d9 intatiuin deprebenderunt. Prod. Nat. Hift. Seor. 1. 3. pe -* 
2p! 


4e . ks e , ms - 
(64) See in Book VII. Chap. 1. Note 1¥. the Gharacterifticks 
of the Wood-pecker hind. 


(68) The contrivance of the Legs, Feet, and Nails [of the 
flum] feems very advantagtous to this Animal in climbing — 


Trees, (which it doth very nimbly,) for preying upon Birds, But 
that which is moft fingular in chis Animal 1s the Scraétire of iw 


Fail to enable it to hang on'Boughs. The Spines; or Hooks—— 


in the middle of the under Side of the Vervebrz of the Tail, are ¢ 


wonderful piece of Nature’s Mechanifm. The: firft three Vertebrz 


had none of shefe Spines, but im-all the reft they were to be obfer- 
ved.————-They were placed juft at the Articulation of each Foynt, 
and in the middle from the Sides. For the performing this 





. Office [of hanging by the Tail] nothing, 2 think, coudd be more ad- 


rantageoufty contrived. For when the Tail is twirled or wound 


about a Stich, this hook of the Spine'eafily fuftains the Weight, and 
there is but little Labour of the Mufles required, only enough for 


bowing er crooking the Fail. This and more co the fame purpole, 

fee in Dr. Tyfort’s Anat.. of the Opoff: im Phil. Franf. Nr. 239 
(66) See before Chap. 2. Notes 24, a5y gy ’ 

ne | (67) Quid 
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. the great Creator’s Care. Of which I fhall give two 
. Inftances. | oa 
' 4. The Provifion made for young Creatures, 
’ That Sropya, that natural Affection, fo connatural 
*toall, or moft Creatures towards their Younr (67), 
: what an admirable, noble Principle is it, 1mplano 
-ed in them by the wife Creator! By means cf 
“which, with what Alacrity do they tranfact theit 
: Parental Miniftry ? With what Care do they nurfe 
up their Young ? think no Pains too great to be 
es Po. taken 


he 








( : } 


: (67) Quid dicam quantus amor beftiarum fit in educandis cufto- 
“i dindifque iis, que procreaverint, ufque ad'eum -finem, dum pojfint 
‘feipfa defendere ? And having inftanced in fome Ansmals, where 
this Care is not neceffary, and accordingly .is not employed, he 
, 80s on, Fam Gallina, avefque reliqua cy quietum vequirunt ad 
perienduim locum, dy cubilia fibi, nidofque confirnunt, eofque quam 
peffint malliffimé fubfternunt, ut quam facillimé ova ferventur. Ex 
*quibus pullos cum excluferint, ita tuentur, ut (x pennis foveant, ‘ne 
: adel dy fz elt calor, 4 fole fe opponant. Cicer. de Nate 
a rb. ‘Qe J 
: To this natural Care of Parent-Animals to their Young, we 
_May add returns made by tlie Young of fome cowards the Old 
- Ones. Pliny faith of Rats, Genitores fuos feffos fenecta, .alunt in- 
| Signi fietate. Nat. Hift 1. 8. c. $7. So Cranes, he faith, Gene- 
“tricum feneélam invicem educant, 1. to. c. 23. This Se. Ambrofe 
takes Notice of in his Hexameron, and Ol. Magnus atter him, 
» Depofiti patris artus, per longevum \enectutis plumis nudatos, cirs 
| tumflans. foboles pennis proprits fovet, ———collatitio cito paf- 
- Gt, quando etiam ipfa nature reparatdifpendia,.ut bine inde fe- 
tem fublevantes, fulcro alarum fuarum ad volandum exerceant, 
in: priftinos ufus defueta membra veducamt. For which Rea- 
fon this Bird is denominated Pia. Vid. Ol. Mag. Hift. 1.19. 
. €. 14. . < . ‘ 
Hereto may be added a'fo the conjugal Sroeyi} of che litle 
Breen Aithiopian Parrot, which Mr. Ray detcribes trom Clufius. — 
— Famella fenefeentes (quod valde notabile) vix edere volebint, nift 
cibum jam a mare cagptum, ¢y aliquandiu in prolobo retentum, oy 
quafs cotum yojtro fue exciperent, ¢y Columtarum pulli a matre all 
feient. Synop. Method, Av. p. 32. 


Pp | | (68) The 





comie out again when the frighe is over. So alfo che Squatind 5. 
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taken for them, no Dangers (68) too great to be 
ventured upon for their Guard and Security. How :- 
carefully will they lead them-abont in places of :: 
Safety ? carry them into places of Retreat and Se- “* 
curity, yea, fome of them admit them into theit 
own Bowels (69)? How will they carefs them with :- 
their affectionate Notes ? lull and quiet them with“: 
their tender parental Voice? put Food into their: 
‘Mouths? fuckle them? cherifh and keep them:: 
warm? teach them to pick, and eat, and gather:/: 
Food for themfelves ? And in a word, perform the::" 
whole Part of thofe deputed by the fovereign Lord: :|| 
and Preferver of the World, to help fuch young::}- 
and fhiftlefs Creatures, till they are come to that:!:: 
Maturity as to -be able to thift for themfelves? = xir4 
And assfor other Animals, (particularly Infeéts;: x , 
whofe Sire is partly the Sun, and) whofe numeroul:y , 
Off-fpring would be too gréat for their Parent-Aaty; f, 
mal’s Care and Provifion, thefe are fo generated at: 
to need none of their Care ; by reafon they arrivé.+n 
a | rmimedP ayy ¢ 
_ - Creat 





alfo. Dr. Tyfon’s Anat. of the Opoff. in Phil. Tranfa&. Nr. 234 ip 
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: immediately to their ‘Hasxia, their’ perfect, adult 
* §tate, and are able to fhift for themfelves.° Bute 
* yet, thus far their parental InftinG& (equivalent to 
's the moft rational Gare and Fore-fight) doth extend 
~ that they do not wildly drop their Eggs and Sperm 
any wherey.at all- Adventures, but rs cautioufly res 
'< pofite it in fuch commodious Places, fome in the 
~ Waters; fome on Flefh, fome on Plants proper and — 
~ dpreeable to their Species (70); and {ome fhut up 
::sagteeable Food: in their Nefts; partly for Incubati< 
con, partly for Food (71); that their Young in theie 
‘.Mdvelia, or Nympba’ State, may find fufficient and 
x apteeable Food to. bring them up, till they arrive 
rth ther Mdturity.. a a igs 3 
'» Thus far the: parental Inftin@ and Care. 
rt; Next we may obferve no lefs in the Young 
grllemfelves,  efpecially in thofe of the irrational 
yc Animals. Forafmuch ‘as the Parent-Animal is’ no# 
retble to bear them about, td cloth them, and to 
brdandle them, as Man doth ; how: admirably hath 
the Creator. contrived. their: State, that thofe poor 
young Creatures can foon walk about, and with the 
— litle helps of their Dam, fhift for; and help them- 
flves ?. How naturally do they hunt for their 
fe ~ fuck, pick (74), and’ take in their proper 
toed } oa 3 2? 


‘f ot oe . js GRR Se. ee 7 agit 2 
\F : But 





’ 


“» . (70) See Book VIII, Chap. 6. 
(71) See Chap. 13. Note 2. - _ 7 
(7%) There. is manifeftly a fuperinténding Providence in this 
| Gale, thar fome Animals are able to fuck 4s foon as ever they 
 €¢ born, and that chey will nacurally hune for che Teac before | 
Sy ate quire gorren ouc of che Secundines; and parted from — 
.» Me Navel-String, as I have feens But for Chickens, and other - 
; Young Birds, chey not being able immediately to pick till chey 
i ftronger, have a notab'e Provifion made for fuch a time, by 
"Pat ofthe yolk of the Egg being inclofed in cheir Belly a a 
| P 2 tle 
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_ Bat for the young of Man, their Parent’s Rea 
fon, joined with Natural Affection, being fufficient ' 
to Help, to Nurfe, to Feed, and to Cloth them, - 
therefore they are Born helplefs, and are more ab- “ 
folutely, than other Creatures, caft upon their Pa.” 
sent’s Care (73). A manifeft AC. and Defignation . 
of the Divine Providence, a: 
a, The other Inftance IE promifed, is the Provifi- : 
on made for the Prefervation of fach Animals as“ 
are fometimes deftitute of Food, or m danger of. 
being fo. The Winter is a very inconvenient,. inr’ 
proper Seafon, to afford either Food ox Exercife’ 
to Infeéts, and many other Animals. When the- 
flowry Fields are divefted of their Gayety , when 

the fertile Trees and Plants are €ript of their_ 
Fruits, and the Air inftead of being warmed with 

the.cherifhing Beams of the Sun, is chilled with: 
vigid Froft; what would become of fuch Animal: 
as afe impatient of Cold 7 What Food could be: 
found by fuch as are fubfifted by the Semme: 
Fruits? But to obviate all this Evil, to fave off the . 
Deftrugtion and Extipatron of divers Species of | 
Animals, the infinitely wife Preferver of the World‘ 
hath as wifely ordered the matter; that, in the- 
firft place, fuch as are. impatient of Cold, fhould . 
have fuch a fpecial Structure of their Body, parti: - 
cularly of their Heart, and Circulation . _ 
SR 006, 





tle before their Exclufion or Hatching, which ferves for ther 
Nourifhmentc till chey are grown ftrong enough to pick up Meat. 
Vid. BookVII Chap. g. Noter. |. 
(73) Qui [Iofantes) de ope noftra ac de divind mifericordia plu 
meventur, qui in primo flatim nativitatis fue ortu plorantes ac 
aia nil alind faciunt quam deprecantur, Cyprian Ep. ad 
We 
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Blood (74.), as during that Seafon, not to fuffer 
any watte of their Body, and confequently not to 
need any Recruits; but that they fhould be able to 
live in a kind of fleepy, middle State, in their 
places of fafe Retreat, until the warm Sun révives 
both Them, and their Food together. | ae 
The next Provifion is for fuch as can bear the 
Cold, but would want Food then ; and that is in 
fome by a long Patience of Hunger (75,), in. others 
by their notable Inftiné& in laying up Food before- 
hand againft the approaching Winter (76). Of 
this many entertaining Examples may be given; 
| _ particu- 


¢ 





(74) I might name here fome of the Species of Birds, the 
whole Tribe almoft of Infetts, and: fome among other Tribes, 
that are able co fubfift for many Months withour Foad, and fome 
without Refpiration too, or very litle: but ic may fuffice:to in- | 
flance only in the Lend: Tortoife, of the Scruéture of whofe Heatc 
aad Lungs, fee Book VI. Chap. 5. Note 2. a 

(75) Inediam diutiffimé tolerat Lupus, ut ¢y. alia omnia carnivo- 
ra, licet veracifima magna utique nature providentia, quoniam 
¢{ca non feraper in promptu eft. Ray Synop. Quadr. p. 174. 

To the long Abftinence mentioned of Bruce-Animals, I hope 
the Reader will excufe me if I add one or two Inftances of ex- 
_ ttaordinary Abftinence among Men, One Martha Taylor, born 
in Derbyfbire, by a blow on As Back, fell into fucha Proftration 
of Appetite, that fhe took licrle Suftenance, but fome drops with - 
a Feather, from Chriftmas 1667. for thirteen Months, and flepe 
but little too all’ che time. Dr. Sampjon’s Account thereof in 
| Epbem. German. T. 3. Obf. 173.. a5 

To this we may add the Cafe of S. Chilton of Tinsbury, near 
Bath, who in the Years 1694, 1696, and 97. flepe divers Weeks 
together. And although he would fometimes ina very odd 
manner take Suftenance, yet would lie a long time without any, 
or wich very liccle, and all wichout any confiderable Decay. See 
Philo. Tranf. Nr. 304. eg ee s 

_ (76) They are admirable Inftinés which the Sieur de Beauplan 
relates, of his own Knowledge, of the little Animals called Boba- 
wes in Ukraine, They make Burroughs like Rabbets, and in Ofo- 
flut themfelves up, and do not come out again till April.—— 
They fpend ail the Winter under Ground, eating what they laid 4 


P? 


as | 


arg = Aniewal’s Laying = Book W. 
particularly we may. at the proper Seafon, obferve . 
not only the little Treafures and Holes well-ftocked _ 
with timely Provifions, but large Fields (77) here © 
and there throughout befpread with contederable | 
Numbers of the Frujts of the neighbouring Trees, | 
laid carefully up in the Farth, and covered fafe by . 
the provident a Animals inhabiting thereabouts. 
And not without Pleafure have J feen and cae . 
the Sagacity. of other Animals hunting out' thofe. 
fubterraneous Fruits, and pilaging the Treafures of . 


thofe little provident Creatures, _ 
and 


a 








in Sumnmer.———=Thofe that are lazy among them, they lay on their: 
Backs, then lay a great handful of dry Herbage upon their Belles, -,, 
&c, then others drag thofe Drones to the Mouths of their Burroughi, | 
and fo thofe Creatures ‘ferve inftead of Barrows, &c. I have often 
feen therm pra&ife this, and have had’ the Curiofity to obferve thtin 
whole Days together.——~Their . Holes are parted like Chambers’; 3° 
Some ferve for Store-houfes, others’ for, Burying-places, 8c. Ther .. 
Government is nothing inferiour to that ef Bees, dye. They never 8) 
‘abroad without pofting a Centinel, upon fome high Ground, to gt” 
_ notice. to the others whilft they ‘are feeding As Joon’ as the Cem. *. 
nel fees any Body, it’ flands upon bis Hind-legs, and Whiftles. : 
_Beauplau’s Defcription of Ukraine, in‘Vol, I. of che Collection of 
“Voyagesiedge. 8° A ee 8 7 — 
CA es Inftance of the Northern Gali Sylveftres, fee in Chap. 
°33. Note 6. ~ °° cee ee ye 
- *As for the Scriptural Inftance of the Ant, fee hereafter Book - 
VII Chap. §.. Note ge 07 
' -(77) Uhave in Autumn, not without Pleafure obferved, mot on- 
the great Sagacity and Diligence of Swine in huncing out che 
“Stores of the Field-Mice , but the wonderful Precaution alfo of 
thofé little Animals in hiding their Food before-hand agaimt 
“Winter. In.che time of Acorns falling, Ihave, by meaas ofthe — 
Flos, difcovered, ‘thar che Mice had, all over the neighbpw- 
ing Fields, treafured . up fin le Acorns in little Holes chey hé } 
feratched, and in which they ‘had: carefully ‘covered up the - 
| Geely ~Thefe the Aogs would Pay after Day hunt out'by ee y 
ell. ee ae a : reg eS ee se? as at ee : t. 
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And now from this bare tranfient View of this 


Branch of the great Creator's Providence and Go- 
 vernmept, relating to the Food of his Creatures, 


we can conclude no lefs, than that fince this grand 


| Affair hath fo manifeft Strokes of admirable and 
wife Management, that fince this 1s demonftrated 
_ throughout all Ages, and Places, that therefore it is 
- God’s Handy-work. For how 1s it poffible that 
| fo-vaft a World of Anintals fhotld be fupported, 
fuch a great Variety equally and well fupplied 
- with proper Faod in eyery place. fit for Habitation, 


without an efpecial Super-intendency and Manage- 
ment, equal to; at leaft, that of the moft prudent 
Steward and Houfholder ? How fhould the Crea- 


_ tures be able to find out their Faod when. laid up 


in fecret Places? and how fhould they be able to 


gather even a great deal of the common Food, and 
_ at laft to macerate and digeft it, without peculiar 


‘ Organs adapted to! the Service ? And what lefs than 
_ aninfinitely wife God could form fuch a Set of 
. Sérious Organs, as we find every. Species endowed 
. with for this very Ufe? Organs fo artificially 
’ made, fo exquifitely fitted up, that the more ftridt- 
_ dy we furvey them, the more accurately we. view 
_ them, (even the meaneft of them with our beft 
« Glaffes,) the lefs fault we find in them, and the 


more we admire them: whereas the beft polifh’d, 


‘ and moft exquifite‘Works made by Humane Art, 
.. appear through our Glafles, as rude and bungling, 


deformed and monftrous; and yet we admite 


’ them, and call: them Works of Art and Reafon. 


- And lafly, what Jefs than Rational and Wife could 


. dow irrational Animals with various Inftinéts, 
; equivalent in their {pecial way to Reafon it felf > 


; 


Infomuch that fome from thence have abfolutely 


_ goncluded that thofe, Creatures had fome glimmer- 


. Ings of. Reafon. , But it is manifeftly Infting, not 


Reafon they Ad by, becaufe we find no varying, 
Mee Pa: ° * byt 


o14 The Conclufion. Book IV. 
but that every Species doth naturally purfue at all. 
times the fame way, without any Tutorage of 
Learning :: whereas Reafon, without Inftruétion, 
would often vary, and do that by many Methods, 
which Infim@ doth by one alone. But of this pro-~ 
bably more hereafter. 





CH AP. XII. 
3 Of the Clothing of Animals. 


pie in the foregoing Chapter fomewhat 
| largely taken a View of the infinite Creator’s 
Wifdom and Goodnefs towards his. Creatures in or-— 
dering their Food, I fhall be more brief in this. 
Chapter in my View of their Clothing (1); ano- - 
ther neceffary Appendage of Life, and in which 
we have plain Tokens & the Creator’s Art, mani- - 
fefted in thefe two particulars; the Suitablenefs .of 
Animal's Clothing to their Place and Occafions: and the 
Garniture and Beauty thereof. = 
“1, The Clothing of Animals. is fuited to their 
place of Abode, and Occafions there ; a manifef 
Act of Defign and Skill. For if there was a poffi- 
bility that Animals could have been accoutered 
any other way, than.by God that made them, it 
muft needs have come to pafs, that their Clothing 
would bave been at all Adventures, or all made 


+ + the 


: oy A. | % oo a ; 
‘ , es as e a: 





“~ €1) Cotcerning the Clothing of Animals, Ariffotle obferves, 
That fach Animals have Hair, a go on Feet, and are uiviparom ; 

- and see in are covered with a Shell, as go on Feet, and are gui 
parow.- iff. Anim. 1. 3° Cc. Ta. ; ee ae 

ee os | (2) Cujus 
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the fame mode and way,.or, fome of it at leaft, 
inconvenient and unfuitable. But on the contrary 
we find ‘all is curious and compleat, nothing too 
much, nothing too hittle, nothing bungling, no-— 
thing but what will bear the Scrutiny of the moft: 
exquifite Artift, yea, and fo far out-do his beft 
Skill, that his moft exquifite Imitations even of the 
meaneft Hair, Feather, Seale, or Shell, will be 
found only as fo many ugly, ill-made Blunders 
and Botches, when ftritly brought to the Teft of 
good Glaffes. But we fhall find an Example re- 
matkable enough in the prefent Cafe, if we only 
compare the beft of Clothing which Man makes 
for himfelf, with that given by the Creator for the 
covering of the irrational Creatures. Of which it: 
may be faid,.as our Saviour doth of the Flowers 
of the Field, Mat. 6. 29. That even Solomon in all 
bis Glory was not arrayed like one of thefe. | 
But let us come to Particulars, and confider the. 
fuitablenefs of the different Method the Creator 
hath taken in the Clothing of Man, and of the 
Irrational Animals. This Pliny (2) pathetically 
laments, and fays, It is bard to Fudge whetber Na- 
ture hath been a kinder Parent, or more cruel. Step- 
mother to Man. For, fays he, Of all Creatures, b 
alone is covered with otber’s Riches, whereas Nature hath 


given 








(2) Cujus [Hominis] causa videtur cunéla alia genuiffe Natura, 
magna ¢y fevi mercede contra tanta fua munera.: ut non fit fatis — 
aftimare, Parens melior homini, an triflior Noverca fuerit. Ante 
omnia unum Auimantium cundorum alienis velat opibus > cateris 


Yarie tegumenta tribuit, teflas, cortices, coria,.fpinas, villes,-fetas, 


pilos, plumam, pennas, fquamas, vellera. Truncos etiam arbore[(que 

cortice, interdum gemino, a frigoribus gy calore tutata eft, Homi- 

nem tantim nudum, Cy in nuda humo, natali die abjicit ad yagitis 
“fatim & ptoratum) nullumque tot'animaljum aliud ad lachrymat, 
NW teas protinus vite principio, Plin, Nac. Hitt Le 7. Proei 
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given various Clothing to other Animals, Shells, Hides, 
Prickles, Shag, Briftles, Hair, Down, Quills, Scales, 


Fleeces ; and Trees fie bath fenced with a Bark or two 


againft the injuries of Cold and Heat. Only poor naked 
Man, he fays, is in the day of bis Birth caft into the 
wide World, to immediate crying and fqualling , and 


none of all Creatures befides, fo foon to Tears in the 


very beginning of their Life. | | 
ut here we have a manifeft Demonftration of 


_ the Care and Wifdom of God towards his Crea- 


tures ; that fuch fhould come into the World with 


their Bodies ready furnifhed and accommodated, ;.. 
who had neither Reafon nor Forecaft to contrive, --.,. 
nor Parts adapted to the Artifices and Workman. - 

Ship of Clothing: but for Man, he being endowed ©! 
- with the tranfcending Faculty of Reafon, and there. ** 
by made able to help himfelf, by having Thought , 
to contrive, and withal Hands to effect, and fuff- -: 
cient Materials (3) afforded him from the Skins ‘« 
and Fleeces of Animals, and from various si: : 
a a | ang 





Let Seneca anfwer this complaint of Pliny, although perhaps 
what he faith might be more properly noted im amacher place: 
Quifquis es iniquus aflimator fortis humane, cogita quanta nobis tri- 
buerit Parens nofter, quanto valentiora animalia fub jugum miferl- 
anus, quanto velociora affequamur, quart. nibil fit mortale non Jub 
iéku noflro pofitum. Tot virtutes accepimus, tot artes, animum de- 
vique cui nihil non eodem que intendit moments pervinm eft, Syderte 
bus velociorem, &c. Senec. de Benef. |. 2. c. 29. ; 

(3) Mirantur plurimi quomodo tute, (y fané vivant homines i 
horrendis frigoribus plage Septentrionalis ; hancque levem quaftioneyt 
ultra 30 annos audieram in Italia, prefertim ab Aithiopibu, @ 
Indis, quibus onerofus videtur veftitus fub Zona toryvida.——— 
Quibus refpondetur, -~—~ Gaudet Indus multiplici plumarum gentve, 


_ magis forfan pro tegumento, quam neceffitate : rurfis Scytha villofo 


veititu.s—— Ita fub polo Arttice adverfus afperrimas hyemes—— 
opportuna verhedia facilitér adminiftrat (Natura) Ligna videlice? 
in maxima topia, Co leviffimo pretio, ty demum Pelles diverform 
animalium, tam Sylveftrium quam domefticorum, Then he gives? 
HS aa die a Oe ae 


: | : ——a 
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and Plants: Man, I fay, having all this Provifion 
‘made for him, therefore the Creator hath wifely 
made him naked, and Jeft him to fhift for himfelf, 


« 


being fo well able to help himfelf.” ” 
| | And 
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Catalogue of them, and faith, Quarum omnium experti pellifices 
ita ingeniosé noverunt mixturas componere, ut pulcherrimum deco- 
‘vem oftendat varietas, ¢y calidiffimum fomentum adjunéta mollitiess 
Ol. Mag. Hift. 1. 6c. 20.0 | Se ge 
* To'this guard againft the Cold, namely, of Fire and Clcth- 
ing, 1 hope the’ Reader will excufe me, if I cake this opportunicy 
of adding fome other Defenfatives Nature, (or rather the great 
Author of Nature,) hath afforded thefe Northern Regions: Such 
are their high Mountains, abounding, as O/. Magnus faich, 
through all parts ; alfo their humerous Woods, which befidés 
their Fire, do with the Mountains ferve as excellent Screens 
aon the cold piercing Airand Winds. Their vaft Quantities 
7 Minerals and. Metals. alfo .afford Heat, and warm Napours, 
_ Minera Septentrionalium regionum fatis multa, magna, diverfa, ¢y 
: opulene funt, faich che fame curious and (for his time) learned 
Arch-bifhop, / 6. c. 1. and in other places. Atid for the 
warmth they afford, the Vilcano’s of thofe Parts are an evidence ; 
as are alfo their terrible Thundér and Lightening, ‘which are ob- 
ferved to be the molt fevere and mifchievous in their Metallitte 
Mountains, in which large Herds of Cartle are fometimes dé- 
flroyed ; the Rocks fo rent and fhattered, that new Veins of 
Silver are thereby difcovered ; and a troublefome kind of Quin- 
fey is preduced in their Throats, by the ftench and poifonous 
Nature of che fulphureous Vapours ; which they diffolve by drink- 
ing warm Beer and Butrer together, as Ofaus tells us in thé fame 
Book, Chap. 11. | | ae ees yes 
' To all which Defenfatives, I fhall in the laft place add the 
warm Vapours of their Lakes ; fome of which are prodigioufly 
large, of 130 Italian Miles in Length, and not much lefs in 
Breadth ;.alfo of their Rivers, efpecially che Vapours arifing 
from the Sea. Of which guard agairft fevere Cold, we have 
lacely had a convincing Proof in the great Froft in 1708. where. 
in. when England, Germany, France, Denmark, yea the moxe 
pe bely Regions of Italy, Switzerland, and cther Parrs fuffered 
everely, Jveland.and Scotland fele very little of it, hardly more 
thaa ip other Winters , of the Parciculars of which having giver 
an Account inthe Philof. Tranjad. Nr. 324. I fhall thither ahs 
YP shag. * ae . i je he Se ‘the 


@ 
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And a notable A&t this is of the Wifdom of God, 
not only as the more fetting forth his Care and 
Kindnefs to them that moft needed his Help, the 
helplefs irrational Animals, and in his not over- 
doing his Work ; but alfo as it is moft agreeable to 
the Nature and State of Man (4), both on natural 
and political. Accounts. . That Man fhould cloth 
himfelf is moft agreeable to his Nature, particularly 
(among other things) as being moft falutary, and 
_amoft fuitable to his Affairs. For by this means, | 
Man can adapt his Clothing to all Seafons, to all 
Climates, to this, or to any Bufinefs, -He can here- 
by keep himfelf fweet and clean, fence off many 
Injuries ; but above all, by this Method of Cloth ~: 
ing, with the natural Texture of his Skin adapted ;: 
to it, it is that that grand means of Health, name | 


ly, | 





the Reader. Bur ic feems this is what doth ordinarily befall 
thofe Northern Parts, particularly the [/lands.of Orkney, of which — 
the learned Dr. Wallace gives this Account: Here the Winters 
are generally more fubject to Rain than Snow ; nor doth the Froft 
and Srow continue fo long here as in other Parts of. Scotland, bit: 
the Wind in’ the mean time will often blow very boifteroufly, and 
it Rains fometimes, not by Drops, but by Spouts of Water, as if *: 
whole Clouds fell down at once. In the Year 1680, in the Month 
of June, after great Thunder, there fell Flakes of Ice near a Fot 
thick. Wall. Account of Ork. Chap. x. p. 4. From which lft 
Paflage I obferve, chat although, in thofe Parts, the Acmofphere ~" 
nears the Earth be warm, ic is exceffively cold above, fo as 10 
freeze fome of thofe Spouts of Water. in their defcenr, into fuch 
great, and almoft incredible Maffes of Hail. And whence caf 
thts Warmith proceed, but from'the Earch or Sea emitting Heat 
fufficient to ftave off the Cold above ? Confulc Book LI. Chap. 5 ~ 
Note 3. f 
' (4) Sicut enim fiinnata fibi (i. e. Homini) alique haberet are 
ma, tlla ei fola femper adeffent, ita ¢y fi artem aliquam Natura | 
fortitus effet, reliquas fané non haberet. Quia vero ei melius erat | 
omnibus armis, omnibufque artibus uti, neutrun eorum a natura 
ipfi propterea datum eft, Galen de Uf. Par. Lt. c.4. ‘ 


(5) Concerns 


Chap. X41. Of Anineal’s Clothing. 219 


ly, Infenfible. Perfpiration (5) is performed, at leaft 
greatly promoted, without which an humane Body 
would be foon over-run with Difeafe. 


‘In the next place there are good political Rea- 


fons for Man’s clothing himfelf, inafmuch as his 


Induftry is hereby employed in the Exercifes of his 


Art and Ingenuity; his Diligence and Care are 
exerted in keeping himfelf fweet, cleanly, and 
neat ; many Callings and Ways of Life arife from 
thence; and (to name no more) the Ranks and De- 
grees of Men are hereby in fome meafure rendered 
een to others, in the feyeral Nations of the 
rtn. : 
Thus it is manifeftly beft for Man that he fhould 
— Clothe himfelf. : | Be 
But for the poor fhiftlefs Irrationals, it is a pro- 
' digious Act of the great Creator’s Indulgence, that 


they are all ready furnifhed with fuch Clothing, ° 


_ ais proper to their Place and Bufinefs (6). Some 
oo | covered 








_ (3) Concerning Infenfible Per{ptration, Sanéferius obferves, that - 


it much exceeds all the Senfible puc together. De Stat. Med. 
_ ph. 4. That as much is evacuated by Tatas. Per{piration in one 


Day, as is by Stoof in fourteen Days. Particularly chat, in a 


Night’s time, about fixteen Ounces is commonly fent ouc by U- 
tine, four Ounces by Stool ; but above forty Ounces by Infenfible 


Perfpiration, Aphor. 59, 60. That if a Man eats and drinks 8/. 


ina Day,.s/. of ic is {pent in Infenfible Per/piration. Seét. 1. Aphe 
6. And as roche times, he faich, Ab affumpto cibo § horis 1. 
circiter per{pirabilis-— exhalave folet; a saad 12am 31. circle 
ter; 2124 ad 16am vix felibram. Aph. 56. mae 

And as to the wonderful Benefits of JInfenfible ‘Per fpiration, 
they are abundanrly demonftrated by the fame learned Perfon, 
ubi fupra ; as a'fo by Borelli in his fecond Part. de Mot: Ani- 
mal. Prop. 188. who faith, NecefJaria eft infenfibilis Tran{plratia, 
ut vita Animalis confervetur, . . Se il 


e 


. 4 : BP os hips i a oe 
(6) Animantiym vero quanta varietas eft ? quanta ad eam rem 


vit, ut in fuo quaque generé permaneant ? quarum alie coriis tele 
junt, alia’ villis -veflite, alia [pinks birfutes pluma alias, alias 
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covered with Hair (7), fome with Feathers (3); 
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{ome 





Squamma videmus obduélas, alias effe cornibas armatas, alias ba- 
: bere effugia pennarum. Cicer. de Nat. Deore L. 2 


(7) From Malpighi’s curious Obfervations af the Hair, J thall 
note three things. 1. Their Structure is filtulous, or cubular ; 
which hath long been a Doube among the curioas. Fiftulojum 
[effe Pilum ] demonftrat luftratio pilorum a cauda.¢y collo Equo- 
rum, &c. pracipue fetarum Apri, qua patentiorem ex fiftulis 
compofitionem exhibent. Eft autem diftus Apri pilus cylindricum 
corpus quaft diaphanum ; 
ciem columna firiate pre fe fert. Componentes fiftule in gyrum 
fituata in apice patentiores redduntur ; nam bians pilus in geminas 








dividitur partes, ¢y componentes minime fiftule———— like 7 


riores reddite manifeftantur, ita ut enumerari poffint ; bes 
autem 20, ¢ ultra numeravi. Expofite fiftula = 
tubylofe Junt, ¢y frequentibus tunicis tran{verfalitér fituatis, ve« 








. luti valuulis pollent Et quoniam Spine, in Erinaceis précipui; 


&c. nil aliud funt, quam duri, dy rigidi pili, ideo, &c. And 


then he defcribes the Hed,e-bog’s Spines, in which thofe Tubes "4 


manifeftly appear, together wich medullary Valves and: Cells, 
not inelegane, which he hath fignted in Tab, 16, at che end of 
his Works. | | , 

That which this fagacious, and noe enough to be commended 
Obferver cook notice of in the Scructure of Hair, and its parity 
to the Spines, I have my felf obferved in fome meafure to be 
true inthe Hair of Cats, Rats, Mice, and divers other Animals; 
which look very prettily when viewed with a good Microfcope. 
The Hair ofa Moufe, (the moft tranfparene of any I have view- 
ed,) feems to be one fingle tranfparent Tube, with a Pich made 
up of a fibrous Subftance running in dark Lines, in fome Hairs 
tran{verfly, in others fpirally, as in Fig. 14, 15, 46, 17. Thefe 
darker medullary Parts, or Lines I have obferved, are no other 
than {mall Fibres convolved round round, and lying clofer toge- 


_ ther chan in other Parcs-of che Hair. They run from che bottom 


to the top of the Hair, and I imagine ferve co the gentle Evacu- 
ation of {ume Humour out of the Body ; perhaps the Hair ferves 
as well for che Infenfible Perfpiration of hairy Animals, as to 


fence againft Cold, and Wet. In Fig. 14, 16, is reprefened 


the Hair of a Moxfe, as it appears through a fmall Magnifier ; 
and in Fig. 15, 17, as ic appears when viewed with a large 


Magnifier. ; 


pon another Review, Timagine, that alchough in Fig. 14, 15, 
the dark Parts of the Pich feem to be cranfverfé, that they as well 
as in the two other Figures, run round in a {crew-like Fafhion. 

(8) See Book VII. Chap. 1. Note4, 5. = == —— (9) See 
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fome with Scales, fome with Shells (9), fome only 
with Skin, and fome with firny and ftout Arma- — 
ture; all nicely accommodated to the Element in 
which the Creature liveth, and its Occafions 
there (10). To Quadrupeds Hair is a commodious 
Clothing. Which, together with the apt Texture 
of their Skin, fitteth them for all Weathers, to lie 
on the Ground, and to do the Offices of Man: _ 
and the thick and warm Furrs and Fleeces of o- 
thers, are not only a good Defenfative againft the 
Cold and Wet, but alfo a foft Bed to repofe them- 
felves m, and to many of thema comfortable co- | 
tering to nurfe and cherifh their tender Young. — 
And as Hair to Quadrupeds, fo Feathers are a3 
commodious a drefs to fuch as fly in the Air, to 
Birds, and fome Infects; not only a good guard 
apainft Wet and Cold, and a comfortable Covering 
to fuch as hatch and brood their Young ; but alfo 
moft commodious for their Flight. To which pur- 
pofe they are nicely and neatly placed every where 
on the Body, to give them an eafy Paflage througli 
the Air (11), and to afhift in the wafting their 
Body through that thin Medium. «For which Ser- 
: vice, 





_ (9) See Chap. 14. Note 3. . : 
(10) Ic is a fign fome wife Arcift was the Contriver of the . 
Clothing of Animals, not only as their Clothing varies as cheir 
Way of living doth ; but alfo, becaufe every part of their Bodies - 
is furnifhed with proper fuitable Clothing, Thus divers Ani- - 
mals that have their Bodies covered for the moft pare wich 
fhort, fmooth Hair, have fome Parts lefe naked, where Hair 
would be an Annoyance; and fome Parts befet with Jong Hair, 
as the Mane and Tail; and fomeé wich ftiff, ftrong Briftlts, as 
about the Nofe, and fometimes within the Noftrils, to guard off, 
or give warning of Annoyances, oe oo Oe. 
(11) The Feathers being placed ftomward the Head toward 
the Tail, in clofe and neat Order,. and withal preéned and 
drefled from the Oil-bag, afford as eafy a Paffage through the 
7G Arr, 
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vice, how curious is their Texture for Lightnefs, 
and withal for Strength? hollow and thin for 
Lightnefs, but withal context and firm, for Strength. 
And where ’tis neceflary they fhould be filled, 
what a light and ftrong medullary Subftance is it 
they are filled with? By which curious :Contti- 
vances, even the very heavieft Parts made for 
Strength, are fo far from being a load to the Body, 
that they rather affift in making it light and 
boyant, and capacitate it for Flight. But for the . 
Vanes, the Jighteft part of the Feather, how curi- - 
oufly are they wrought with capillary Filaments, — 
neatly interwoven together (12), whereby they are. 
not only light, but alfo fufficiently clofe and ftrong . 
to keep the Body warm, and guard it againft the . 
Injuries of Weather, and. withal to impower the . 
Wings, like fo many Sails, to make ftrong Im- . 
pulfes upon the Air in their Flight (13). Thus co — 
rious, thus artificial, thus commodious is the Cloth. . 
ing of Beafts and Birds: Concerning which, more ‘ 
in proper place. . 

And no lefs might I fhew that of Reptiles and — 
Fifhes (14) to be, if it was convenient to enlarge 
upon this Branch of the Creator’s Works. se 

7 wel 


Gum 





Air, a8 a Boat new cleaned and dreffed finds in ics Paffage' 


through the Waters. Whereas, were the Feathers placed the — 


contrary, or any other way, (as they would have been, had they 
been placed by Chance, or without Art,) they would then have 
gathered Air, and been a great Encumbrance co the Paffage of 
the Body through che Afr. See Sook VII. Chap. 1. Note 2. 
(12) In Book VII, Chap. 1. Note 5. There is a particular Ac- 
count of rhe Mechanifm of cheir Vanes, from fome nice Micro- 
. {eopical Obfervations, and therefore I fhall take no farther No- 
tice of ic here. a 
(13) Vid. Borel. de Mot. Animal, Prop. 1282. Vol. 1. 
7 (14) See Book IX, | | 


(15; For 
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well adapted are the -4mulf of fome Reptiles, and 

the Contortions of the Skin of others, not only to 
fence the Body fuafficiently againft oytward Inju- 
“neg; but to enable them to creep; to perforate the 
Farth (15), and in a word, -to perform all the 
Offices of their Reptile State, much better than any - 
other Tegament of the Body would do? And the 
fame might be faid of the covering of the Inhabi- | 
‘tants of the Waters, particularly the Shells of fome, 
which are a {trong guard to the tender Body that 
48 within, and confiftent enough with their flower 
Motion; and the Scales and Skins of others, afford- 
ing them an eafy and fwift Paflage through the 
Waters, But it may be fufficient to give only a 
hint of thefe things, which more properly. belong 
toanother place. : i 

- ‘Phos hath the indulgent Creator, furnifhed the. 
Whole -Animal World with convenient, f{uitable 
- Clothing. | 3 


Q | 2. Let 





(18) For a Sample of this Branch of my Survey, let us chufe 
; the Tepumenc of Earth-Worms, which we fhall fiad compleatly 
adaxed to their way of Life and Motion, being mide in the 
- moft compleae manner polfible for terebrating che Earth, and 
Creeping where their Occafions lead them. For their Body is 
made throughout of {mall Rings, and thefe Rings have a curious 
Apparatus of Mufcles, enabling chofe Creacures with great Scrength - 
(0 dilate, excend, or contract their Annuli, and. whole Body ; 
thofe Annuli alfo are each of them armed with fmall, ftiff, fharp 
Beards, or Prickles, which they can open, to lay hold on; or 
-fhnt up clofe to their Body: And laftly, under the Skig there 
esa flimy Furce, chat they emit, as occafion is, at cercain Per- 
orations between the Annuli, co lubricate che Body, and facili- - 
ate its Paffage into the Earth, By all which means they are 
enabled wich ‘great fpeed, eafe, and fafery co thruft, aud wedge 
themfelves into che Earch ; which chey could not do, had their 
Bodies beem covered wich Hair, Feathers, Scales, or fuch like 
Cothing of the other Crearures. See more concerning this Ani- 
mal, Book IX. Chap. 1. Nose u. . 
7 . (16) Aristotle 
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-’ 9. Let us inthe next place take a fhort View of 
the Garniture (16) and Beanty thereof: ‘ And ‘here 
we fhall thus far at leaft defcry it to be beautiful, 
that it is Compleat and Workmant-like. Even th: 
€lothing | of the moft fordid Animal, thofe ‘that 
are the leaft beautified with Colours, or rather 
_whofe Clothing may regrate the Eye (17); ye 
when we come ftridily to view them, and fet: 


Se 


oufly confider the nice Mechanifm of’ one Pat: 
‘the admirable Texture of another, and the ext 
Symmetry of the whole, we difcern fuch Stroky 
| of inimitable Skill, fuch incomparable Curiofity. 
that we may fay with Solomon, Ecclef. 3. 11. [Got 
bath made every thing beautiful in bis time, = °°” 

But for a farther Demonftration of the fipecet) 
hent Dexterity of his Almighty Hand, ‘he haf 
been wie as it were on purpofe to give fate 
zing Beauties to divers Kinds of Animals. Wha 
sadiant Colours are many of them, particularly 
-fome Birds and Infeéts (18), bedecked with ! wie 
-@ predigious Combination is there often of, thelt, 
yea, how nice an Ai frequently of ss Co. 

= nat 





‘ 
\ 


(16) Ariflotle in his Hift. Anim. 1. 3. ¢, $2. names fevetil. 
Rivers that by being drank of, change the Colour of che Hair. 
ee Cy) For an example, let us take the Clothing’ of the Torti 
and Viper, becanfe by an incurious View ic rather: regraterh thi. 
_pleafeth the Eye: but yet by an accurate Survey, we find: the: 
Shells of the former, and che Scales of the latter to be a:cunists. 
~piece of Mechanifm, neatly. made, and fo complearly aiid wel 
puc and tacked rogether, as to exceed any humane Coitipolutts: 

Of the latter, fee more in Book LX..Chap. 1. Note 3. 

; (18) Ic would be endlefs co enter into the Particulars of th 
_ beautiful Birds and Infecs of our European Parts ; buc efpeciall 

thofe inhabiting the Countries between che Tropicks, which att 

- obferved as much to exceed our Birds in their Colours, as 08 
do theirs in their Singing, ~~ 


(19) The 
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"jours (1 9),.48. fo Captivate the Eye. of all Behol-. 
. ders, and exceed’ the Dexterity of the moft exqui- 
. Kite Pencil to Capy ? _ Re Rn On ae 
_, And gow, when we thus. find a whole World. 
Of. Animals clothed in the wifeft Manner, the moft 
..dyttable to the Element in which they -liye,: the 
. Place in which they refide, and their State and 
’ Qecafions there ; when thofe that are able to thifs 
for themfelves are left to their own Difcretion and 
Diligence ; but the Helplefs well accoutered and 
“provided for ; when fuch incomparable Strokes of 
’-Art and Workmanfhip appear in all, and fuch ini- 
eee : = es . : 
-mitable Glories and Beauties in the Clothing of 
..tthers ; who can withéut the greateft Obftinacy 
‘and Prejudice deny this to be GO D’s Handy-work? — 
, The gaudy, or even the meaneft Apparel which 
. Man provideth for himfelf, we readily enough own 
"Mo be the Contrivance, the Work of Man: and fhall 
a. deny the Clothing of all the Animal World be- 
'$des, (which infinitely farpaffeth all the Robes of 
“eathly Majefty ; fhall we; dare we deny that) to — 
"fe. the Work of any thing lefs than of an infinite 
‘intelligent Being, whofe Art and Power are equal 


_ tofach glorious Work | 
94 rpeneeeae _ _ a 





3s -(19). Fhe Wryneck at-a diftance is a Bird of mean Colour ; 
-oltither: are-indeed. irs Colours radiant, or beautiful fingly con- 
.Mideted :buc-ja-che Nand, we fee its lighe and darker Colours fo | 
.wesionlly. mined ecgether, as to give the Bird a furprizing Beau- 
ty, Fhe fame is alfo obfervable in many Infetts, particularly 
al.the Phal ana-kind, a | 
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CHAP. XI. 
| Of the Honfes, and Habitations of Animals. 


He in the laft Chapter as briefly as well I 
4 could, furveyed the Clothing of Avimals, I 
fhall in this take a view of their Houfes, Nefs, 
their Cells, and. Habitations : another thing no le& 
neceflary to their Well-being than the laf; and in 
which the great Creator hath likewife fignalized his. 
‘Care and Skill, by giving Animals an architedd:. 
nick Faculty, to build themfelves convenient places. 
of Retirement, in which to repofe and fecure thenr. 
felves, and to nurfe up their Young. Dy ress 
And here, as before, we may confider the cat. 
of Man, and that of the Irrational Animals. Ma. 
having (as I faid) the Gift of Reafon and Unde- 
ftanding, is able to thift for himfelf, to contrive: 
and bnild, as his Pleafure leads him, and his Abi 
lities will admit of. From the meaneft Huts amd 
Cottages, he can erect himfelf ftately Buildings. 
bedeck them with exquifite Arts of Architecur, 
Painting, and. other Garniture, enoble them, and 
render them delightful with pleafant Garden, 
_ Fountains, Avenues, and what not? For Man there 
_ fore the Creator hath abundantly provided in ths 
xefpect, by giving him an Ability to help himfelf 
— And a wife Provifion this is, inafinach as it is a 
excellent Exercife of the Wit, the Ingenuity, the 
Enduftry and Care of Man. 7 a 
But fince Ingenuity without Materials would be 
_ -fruitlefs, the Materials therefore which the Creatot 
hath provided the World with for this'very ferviCe - 
of Building, deferves our notice, The great i. 
— rieti 


— ~ 


A 
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rieties of Trees (1), Earth, Stones, and Plants an- 
f{wering every Occafion and Purpofe of Man for 


| this Ufe, in all Ages, and Places, all the World 


over, isa great Act of the Creator's Goodnefs, as 
manifefting, that fince he had left Man to thift for 
himfelf, x fhould not be without fafficient Helps 
10 .enable him to do fo, if he would but make 
ufe of them, and the Senfe and Reafon which God 


had given him. =. 


~ ‘Thus fafficient Provifion is made for the Habita- 
tion of Man. P oe, 
And no lefs fhall we find is made for the reft 


of the Creatures ; who although they want the pow- 
tt of Reafor to vary their Methods, and cannot’ 
- add to, or diminifh from, or any way make Im- 
~ provements upon their natural way; yet we find 
that natural Enftinét, which the Creator’s infinite- 
 Underftanding hath imprinted in them, to be abun- 


_dantly fofficient, nay, in all probability the very 


belt or only Method they can take, or that can be 
» iovented for the refpective Ufe and Purpofe of each 


! singed Species of Animals (t). If fome Crea- 


res make thejr Nefts jn Houfes, fome in. Trees, 
| | | fome 








oe re 1) ——Dant utile lignum 


ed 


Navigiis Pinos, domibus Cedrofque, Cupreffofque : 
..' Hine radios trivére Rotis, hinc tympana plauftris 
Agricola, €y pandas ratibus. pefuére carinas. 
Viminibus Salices fecunda, frondibus Ulimi ; 
At Myrtus validis haftilibus, ¢y bona belle 
Cornus ; Ityreos Taxi torquentur in arcuse 
| Nee Tilia leves, aut torno rafile Buxum, 

Non. formam accipiunt, ferroque cavantur acuto s 
Necnon ¢y torrentem undant levis innatat Alms 
Miffa Pado: necnon dy apes examina condunt 

' Corticibufque cavis, vitiofeque Ilicis alvo- 

i Virgil. Georg. L. 25 | 
(1) See Chap, 1g. and Book VIET. Chap. 6. 


Q 3 (2) Many 
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forae in, Shrubs, fome. in the. Earth {2), forme: in 
Stone, fome m the Watere, fome here, and fome. 
there, or have none at all ; yet ,we find, that thag: . 
Place, that Method af Nidification doth sbandant« ; 
ly anfwer the Creature’s Ufe and Occafions. They. , 
can there. fufficiently .and well repofe, and fecure: : 
themfelves, lay, and breed up their Young.: We. . 
are fo far from difcerning ‘any Inconvenience in: - 
any of their refpective Ways, from perceiving any; ; 
Lofs befall the Species, any decay, any perifbipg. : 
of their Young ; that in all probability, on thé), 


;'y 
Me cog 








(2) Many of the Vefpe-Ichneumones are remarkable enough fot: 
their Nidification and Prdvifion for their’ Youug. ‘ Thole i: . 
Earch, who commonly have golden and black: Rings yownd their 
Alvi, having lined the little Cells they have perforated in the 
Farth, lay therein their Eggs, and then carry in to them Mag- 


sf 
eK oe 


t 
gors from che Leaves of Trees, and feal chem up clofe and neatly. 
And another Ichneumon, more of ‘the Vefpa than Mufed-Ichneumon 
Kind, (having a litle Scing ‘in iets Tail, of a black-Colou) ~ 

save me the leafure one Summer of feeing ig build its Neft ina 

itcle Hole in my Study-Window, This ic coatéd abouc with a 7 
odoriterous ‘réfinous Gum, collected, I fuppofe, from fome Fit’: :; 
Trees near: after which ic laid two Eggs, (1 chink the Number’ -, 
was,) and then carried in divers Maggots, fome bigger chanit’ ; 
felf, Thefe it very: fagacioully fealed clofe wp invo.the Nef) » 
leaving them there doubrlefs partly to affift che Incubations. and’ « 
efpecially for Food to the future Young, whenhatched. : |. 

_ OF this Artifice of thefe Ichnenmons, Ariftotle himfelf takes 30- 
tice, "Or Ke Soiixss Iyvevuoves xaadueres, 8c. As to the Ver: 
Spx called Ichneumones, (lefs than‘ others, ) ‘they bill Spiders, 
and carry them into their Heles, and having fealed them up with - 
re: they therein batch, and produce thefe of the fame Kind. Rifts. + 

ni §.¢..20. . a i ne oo Seer 
. . To what hath been {aid about thefe Ichnenmmon-Wafps, 1 hall. 

add one Obfervation. more concerning the providential Stra@ure< 
of their Mouth in every of their Tribes, viz. Their Jaws‘are not 
only very ftrong, but nicely fixed, carved, and fer for gnawing? 
and fcraping chofe compleat liele Holes they. perforace-im Earth: 
Wood, yea Stone itfelf see 


: te “ae, ag Loa ae mai 
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! odnteary, inthat particular way they béttér thrive, 


t belp cherfelves. If, for inftance, fome Beafts make’ 
i te'themfslves no Habitations, but lie abroad in the- 
+ open Air, and there produce their Young ¢ in this 
+ café-we fittd there ig no fieed it Should be other-. 
; wife, by reafon they are either taken care of by 


i! srolmore'fecere, and better able to fhift ‘for, and 


1 Man{3), or in. no Danger, as other Creatitres, 


ftom abroad. If others repofite their Young in. 
t: Holes (4) and Dens, and fecure themfelves alfo: 
1 thétem, ut is, becaufe {uch Guard, fuch Security is: 
wanting, their Lives being fought either by the 

Hoftility of Man, of to fatisfy the Appetite of ra- 
~ pacious Creatures (5). If among Birds, fome build 
< tkeie Nels clofe, fome open; fome with this, fome 


i: Wath another Material, fome in Houfes, fome in 


“ Frees, {ome on the Ground (6), fome on Rocka 
‘and Crags on high, (of which God himfelf hath 


oe given 
ig ae as a 


y & 


\¢ Seedtt etiawn ad nonnuorum animantium, ¢y earum rerum ques 
it bere gignit, confervationem, ¢y Jalutem, herninum etiam folertia 
4 @ dHligentia. “Nam malta dy pecudes, dy firpes funt,’ qua fine 
8: pide sane kaminum falve effe non poffunt. Cicer. de Nat. Deore 

‘ 2. pee ee fea 


i (4) Prov. : 30: 
é they: their ‘Hones in the Rocks. | 
@ 3)See Note1o. ce 
vv , (5) le is «a notable Inftin® which Of. Magnus tells of tite Galt 
| SUvefires:in' his. Northern’ Coungry, to fecure themfelves againtt - 


the Cold and Storms of che Winter. Cum nives inflar colfium 


i tne: fuperficiem ~abique. coopertunt, ramofque arborum diutius dee 
i prs, fy condenfant,. certos frubfus Betule arboris —— in forma 
zi longi: Piperisivorant, de glutiunt indigeftos ; idque tanta’ avidi- 
« ‘ade; asquantitate, ut. repletumn guttur toto corpore majus appde 


y Ntdb:- Deine pantitis: ejeninibus ’ fefe inter ‘medios niviuin colles » 


immergunt, prefertim in Fan. Febr. Martio, quando nives. ut- tar- 
bines, typbones, vel tempeftates graviffime e nubibus’ defcendunt. 
y Cuore! copperta funk, ——= certis hegdomadis cibo in’ gutture col- 
ODES Eh Sc debe, 


is £3) Tally haying {poken of the Care of fome Animals cowards | 
i Seir Young, by which they are nurfed, and broughe up, faith, 


26. The Conies are but @ feeble Folk, yet make 


N 





£30 Of Animal's ‘Book. }WV, : 
given an Inftance in the Eagle, Jobs 39. 27; 28) - 
And fo among. the; Infect and Reptile Kinds, if : 
fome repofite their Eggs or Young in the Earth, © 
fome in Wood, fome in Stone, fome on one kind «: 
ef Plant, fome on another, fome in warm and dry ©: 
Places, fome inthe Waters and moift Places, and“ 
fome in their own Bodies only, as fhall be thewn :: 
in proper place; in all thefe Cafes, it is. in sall =: 
probability the beft or only Method the Animal ©: 
can take for the Hatching and Production of its = 
Young, for their Supplies, Safety, or fome ‘other: 
main point of their Being, or Well-being. This igs. 
. manifeft enough in many Cafes, and therefore pro- ¥: 
— bable in all. It is manifeft that fuch Animals, for: 
inftance, ‘as'‘breed in the Waters, (a8 not only Fath, »: 
bat divers Infeéts, and other Land-Animals @o,) =; 
that their Young cannot be hatched, fed, ar nurfed 1 
up in any other Element. It .is manrfeft alfo, that 4: 
Infe&s which lay their Eggs on this, and that, and »; 
the other agreeable Tree, or Plant, or in Flefh, :; 
€%c. that tt 1s ‘by that means their Young are fed, |; 
and nurfed up. And it is-little to be doubted aifo, 
but that thefe Matrixes may much conduce to the 
aturation and Production of the Young. An — 
fo in all other the like cafes of Nidification, of . 
Heat or Cold, Wet or Dry, Expofed or Open, it 
all probability this is the beft Method for the Ant «, 
snal’s Good, moft falutary and agreeable to its Na « 
ture, moft for its Fecundity, and ‘the Continnanee *' 
and increafe of its. Species ; to which every Species 
of Animals is naturally prompt and inclined. —~ 


Sah 

Thus °: 

: : 
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le&o, egefto, x refumpto vivunt. Venatorum cantbus non produm 
_ ture—— Quod fi prafentiunt nivem imminere’ majerem, previde 3 
frucku, iterum devorato, aliud domiciliam captant, in -eogue'manem . 
ufque ad finem Martii, &c. QL Mag, Hift. 1. 19. ¢ 33. | 


(7) 
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- "Thus admirable is the natural Sagacity and In- 


- ffin@ (7) of the irrational Animals in the Conve- | 
‘pience'and Method of their Habitations. And no 


lefs4s. it ip the Fabrick.of them. Their archite- - 


Gonick Skil}, exerted in the Curiofity and Dexte- 
rity of their Works, and exceeding the Skill of 


mere Adiniration and Praife, than that of the moft 


 exquifite Artift among Men. For with what imi- 


(9) Among 


mitable ‘Art (8) do thefe poor untaught Creatures 
lay a parcel of rude and ugly Sticks and Straws, 
Mofs and Dirt together, and form them into com- 
modious Nefts ? With what Curiofity do they line 
them-within, wind and place every Hair, Feather, 
or Lock of Wool, to guard the tender Bodies of 
themfelves and their Young, and to keep them 
warm.? And with what Art and Craft do. many 
of them thatch and coat their Nefts without, to 
dodge and deceive the Eye of Spectators, af 
wel as to guard and fence againit the Injuries 


fome 


fag om ‘ 





(7) Teds a very odd Story, (if it be erue,) which Dr, Led. de 


Beaufort relates, Vir fide dignus narravit mihi, quod cum femel, | 


animi gratia, nidim avicule ligno obturaffet, feque occultaffet, cu- 
idus videndi quid in tali occafione praftaret , illa chin frufire 


: ae tentaffet roftro ilud auferre, cafus admodum impatiens, 
abi 


abiit, ¢o* poft aliquod temporis [patium reverfa eft, roftro gerens 
plantulam, qua obturamento applicata, paulo poff, illnd veluti te- 
lum erupit tanta vi, ut difperfa impetu herbula ac oceafionem ipft 
ab avicula ejus virtutem difcendi, preripuerit. Cofmnp. divina. 


Sedt.'5. C. x. Had he cold us whac the Plant was, we might 
Fave given betrer Credit to his Story- : ' 


o te Of che Subtilry of Birds in Nidification, fee Pliny’s Nat. 
Hift, 1. 10. ce 33+ . — ce om 
any Inftances thar might be given of this Sub- 
tilky of Birds, and other Creatures, chat of the fong-tailed Tit- 


_— moufe deferves Obfervation, who with great Are builds her Neft: 
‘With Moffes, Hair, and-che Webs of Spiders, caft out from them 


'  whea 


Man toi imitate; this, I fay, deferves as much or . 


td 


pf Weather (9)? .With what prodigious Subtilty do - 
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fome. foreign Birds (a @), not: only: plat’ ‘and: weave 


the. fibrous Parts of Vegetables together, and -cusis. 


oufly tunnel them,. and commodioully form then) 
_ into. Nefts ; but al(o artificially fi{pend. them ‘on: 

the tender Twigs of Trees to keep them out.ob che. 
teach of rapacious Animals? __ Bae ay 

And fo for Lifes, thofe : little, weak, thofe ten 
dex Creatures; yet, what admicable Artifts:are. they, 
in this bufinefs of Nidification.! With what preat 
Diligence doth the little Bee gather its Combs fon 
various Trees (11) and Flowers, the Wafp Her 

kody 
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"when shey tyke their Flight, (fee Bu VIII. Chap. 4. Nete $0: 
with which the other Materials are firongly tied togerher. Hae) | 


ving neatly buile, and covered her Neft with thefe Materials” 
without, fhe thaccheth ic on the cop with the Mufcus ' at botens 
ramofus, or fuch like broad, whitith Mofs, to out Raitt, : 
and co dodge the Spettator’s Eye : and within, the linech iewith: 
a great Number of foft Feathers ; fo many, that I confefs I could’ 
not but admire how fo {mall a Room could hold them, efpéci: 
ally. char they could be laid fo clofe and handfomly together 
to.afford fufficient Room for a Bird with fo long a Tail, and fo:' 
numerous aa Jflue as this Bird commoaly hath, which: Mr. Ray 
faith, (Synopf, Method. Avium. p. 74.) Ovainter onmes avichtat 
numerofiffima ponit. See mote of the Neft ‘of this Bird from’ 
Aldrevand, in Willugh. Ornith. P. 243. ne Pe, 


the Fupujuba, or whatever other Name the American Hang-Nofis - 
may be called by, are of this Kind. O£ which fee Willughby's: 
Ornith. Lib. 2. Chap. $. § 12, 1 3- Alfo Dr. Grew's Mufeum™ 
Reg. Soc Part 1. Seét. 4. Chap. 4. Thefe Nefts I have divers 
times {een, particularly in great Perfettion in our R. S, Repoft 
tory, and 10 the noble and well-turnithed Mafeunt-of my: often 
commended ‘Friend Dr. Sloane ; and av the fame time I could | 
not but admire at the neat Mechanifm of ‘them, atid lie Saga.’ 
city of the. Bird, in hanging them onthe Twigs of Trees, to fe". 
cure their Eggs and Young from the Apes, ve eae 

(11) 1 mention: Trees, becawfe I have feen Bees garher thé - 
Gum of Fir-Trees, which ac the fame time gave me the Pled-. 
lure of feeing their way of loading their Thighs’ herewith,’ ©.” 
: (12) Walps 
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Chap. STII. . Habit ations. 243 
flid ¢1:2) Timber ; and: with what prodigions Geo-’ 
metrical’ Subtilty. do thofe little Animals work 
their deep hexagonal Cells, the only proper Figure 
that the beft Mathematician could chufe for fnch a 
Gombination of Houfes (13)! With with Acctracy’ 
do other Infects’ perforate the Earth (14), Wood, 
yea Stone it felf. (15) ! For which Service the com- 

pleat Apparatus of their Mouths (16) and Feet (17), 

fee , deferves’ 
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(12) Wafps at their firft coming may be obferved to frequent 
Pofts, Boards, and other Wood thac is dry and found, but ne- 
ver. any thac isrotren. Thefe they may be heard to fcrape and 
gnaw ; and what they fo gnaw off, they heap clofe together be- 
tween their Chin and Fore-Legs, until they have gotten enough 
tor a’Burden, which they then carry away in their Mouths, tq ' 
inake sheir -Cells- with, | , us | | 
(43) Circular Cells would have been the moft capacious, but’ 
this would by no means have been a conven‘ent Figure, by reas 
fon much of ‘the Room would have been taken up by Vacancies ° 
berween the Circles: therefore it was neceffary ro make Ufe of * 
fume of the rettilinear Figures. Among which only three could 
be of ufe; of which Papps Alexandrin. thus difcourfech, Cum: 
igitur tres figure funt, qua per feipfas locum circa idem punttum 
confiftentern replere poffunt, Triangulum feil, Quadratum ¢y Hexa- 
gonum, Apes tam ‘qua ex pluribus angulis conflat fapientér delege- 
runt, utpote fulpicantes eam plus mellis capere quam ubvamvss re. . 
liquarum. Et Apes quidein iltud tanthm quod ipfis utile eft cognof~ 
cust, viz Hexagonum Quadrato Uy Triangulo effe majus Cy plus. 
Melis capere poffe, nimirum aquali materia in conftructionem uninfeu. - 
jufque confumpta, Mos vero gui plus fapientie quam Apes habeye profites” 
muy, aliquid etiam magis infigne inveftigabimus. Colleé&. Math. L. §; . 

(14)-See before, Note 2, °° 5 oS 

(15) See Chap. 11. Note 22. | 

(16) See. Chap. 11. Note 23. : 7) 

(15) Amofig many Examples, the Legs and Feet of the Afofe- - 
Cricket, (Gryllotalpa,) are very remarkable. The Fore-Legs are 
very’ brawny: arid’ flrong ; and the Feer armed each wich four 
flac ftrong Claws, cogecher. with a fmall Lamina wich two larger — 
Claws;.and.a third with ewo litle Claws: which Lamina is 
joynted:co the borcom of the Foot, to be extended, to make the — 
Foot wider, or wiclidrawa within the Foot. Thefe Feet are — 
laced co fcratch fomewhat fideways, as well as downward gas 
freA V7 Ne et ° ‘ ar ee Be ag BMY “ga "4 
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deferves particular Obfervation, as hath been, and 
will. be hereafter obferved. And further yet, with 


what. Care and Neatnefs do moft of thofe little fa > 


gacious Animals line ‘thofe their Houfes within, 
and feal. them up, and fence them without (18)é 
How artificially will others fold up the Leaves of 
Trees and Plants (19), others houfe themfelves in 
Sticks and Straws, others glew light and_ floating 
Bodies together (20), and by that Artifice make 
themfelves floating Houfes in the Waters, to oe 

ie o oe tas com's fhott 





che manner of Moles Feet, and they are very like them alfo ia 
Figure. , 
Somewhint of this nature Swammerdam obferves of the Worms 
of the Ephemeron. To this purpofe (co dig their Cells} the wife 
Creator bath furnifhed them (faith he} with fit Members. For, 
befides that their two Fore-Legs are formed fomewhat like thofe of 
the ordinary Moles, or Gryllotalpa, be bath alfo furnifhed them 
with two toothy Cheeks, fomewhat like the. Sheers of Lobfters, 
- which ferve them more readily to bore the Clay. Swammerdam's 
Ephem. Vit. publifhed by Dr. Tyfon. Chap. 3¢ 
~ (18) See the before-cited Note 2. 7 | 
(v9) They are for the moft parc fome of the Phelan Tribe 
. which inhabic che cunnelled, convelved Leaves thae we mett 
with on Vegetables inthe Spring and Summer. And it tsa 
{omewhat wonderful Artifice, how fo {mall and weak a Creamure, 
as one of thofe newly hatched Maggots, (for doubtlefs it is they, 
noc the Parent-Animal, chat emits no Web, nor hath any textrine 
Art,) can be able to convolve the ftubborn Leaf, and chen bind 
it, io chat neat round Form, with che Thread or Web ic weaves 
from its own Body; with which ic commoaly Jines the convol- 
ved Leaf, and ftops up the two Ends, co prevent its own falling 
out, and Ear-wigs, and other noxious Animals gecting im. 
(20) The feveral forts of Phryganea, or Cadews in their Nym- 
pha, or Maggot-ftate, thus houfe themfelves ; one fore in Straws, 
cailed from chence Straw-Worms ; others.in two or more Sticks 


laid parallel to one another, creeping atthe borcom of Brooks; 


others with a fall bundle of pieces of Rufhes, Duck-weed, 
Sticks, dc. glewed together, wherewith they floag..on. the Fap, 
and can row themfelves.about the Waters, . Boch thefe ane. cal- 
led Cod-bait. Divers ocher forts there are, which me ote 


# 
» 


ae Of Animals. Book IV,’ 





Chap. XI. =—- Habitations. ays 
Sport themfelves at Pleafuse after their Food,. or 
other poring! A occafions of Life? And for aClofe, 
Jet us take the Scriptural Inftance of the Spider, 
Prov. 30. 28. which is one of the four little things 
which v, 24. Agur lays, is exceeding Wife. The. Spi- 
der taketh bold with ber Hands, and is in. Kings 
Palaces (21). 1 will not difpute the Truth of our 
Evglifh Tranflation of this Text, but foppofing the: 
Animal mentioned to be that which is meant; it 
is manifeft, that the Art of that Species of Crea- 
tures in {pinning their various Webs, and the Far- 
niture their Bodies afford to that purpofe, are an 
excellent Inftin@ and Provifion of Nature, fetting 
forth its glorious Author. | , 


. : P | And 





may fee a Summary of, from Mr. Willughby, in Raii Method. 
dnfeft. p. t2. cogether with a good, though very brief Defcrip- 
tion of the Papilionaceous Fly, that comes from the Cad-bait Ca- 
dew, cis a notable archicettonick Faculcy thefe Animals have, 
-t0 gather fiich Bodies, and chen co glue them together ; fome to 
be heavier than Water, thac the Aaimal may remain at the bor- 
stom, where its Food is, for which purpofe they ufe Stones, as 


well as Scicks, Rufhes, dc. and fome to be lighter than Water, _ 


to floar on the Top, and gather its Food from thence. Thefe 
fitde Houfes look coarfe, and fhew no great Artifice ourwardly ; 
but are well cunnelled and made within with a hard tough Pate ; 
4000 which rhe hind part of the Maggot is fo fixed, thas ict can 
draw its Cell after ic any where, without danger of leavigg ic 


, behind ; as alfo chruft its Body our, to reach what it wantech ;- 


or wichdsaw ic. into ies Cel], to guard ic againft Harms, 
» (21) Having mentioned the Spider, I fhall rake this Qccafion 
(although it be out of che way) to give an Inftance of the Poy- 
fon of fome of them, Scaliger Exerc, 186. relates, that in Gaf- 
cony, bis Country, there are Spiders of that virulency, that if a 
Lan treads upon them, to crufh them, their Poy(on will pafs-through 
ithe very Soles of his Shooes. Boy] Subtil. of Effluv. c. 4. 
Mr. Leeawenhoek puta Frog and Spider together into a Glafs, 
- aad having mdde the-Spider fling the Frog divers times, the Frog 
died in about an Hour'stime. Phila. Tranfadt, Nrw 272, :; 
.- ~ 3 o 


And now from this fhort and tranfient “View of 
the architectonick Faculty of Animals, efpecially 
the Irrationals, we may eafily perceive fome fupé- 
riout and wife Being was certainly concerned in 
their Creation or Original. For how is it poffible 
that an irrational Creature fhould with ordina 
and coarfe, or indeed any Materials, be ever abe 
to perform fuch Works, as exceed even the Imita- 
trod 





In the fame Zranf{uction is a curious Account of che mansd 
how Spiders lay, and guard their Eggs, viz. they emic chem 
Not our of the indmoft 
part of her Belly near the hind Legs, ¢yc. Alfo there is an Ac- 


counc of the Partsfrom which they emit their Webs, and di- -* 


bi ober things worth Obfervation, with Cuts ilhaftrating dx 
ole. = 
' Buc in Philof. Tranf. Nr. 22. Dr. Nath. Fairfax from 9. Redi, 
atid his own Obfervations thinks Spiders not Venemous, feveral 
Perfons, 2s well as Birds {wallowing them without hurt ; which 
Ismy felf have known ina Perfon of Learning, who was advifed 
to take chem medicinally at firft, and would at any cime fwa- 
low them, affirming them to be fweer, and well tafted. Ard 
‘Mot only Innocuous, bur they are very Salutiferous too in fome 
of che moft ftubborn Difeafes, if the pleafane Story in Moufet 
_ becrue, of a rich London Matron, cured of a defperate Tympany 
by a certain Debauchee, chac hearing of her Cafe, and chat fhe 
was given over by the Doctors, went to her, pretending to be 2 
Phyfician, and confidently affirming he could cure her ; which 
fhe being willing to believe, agrees with him: for -fo-much Me. 
ney, one half ro be paid down, the other upon Cure. Upon 
which he gives her a Spider, promifing her Cure in three Days. 
Upon which, (not doubting but he had poyfoned her, and fear- 
ing he might be called to Account for 1c,) he gets out of Town 
‘as faft as he could. Buc inftead of being poyfoned, fhe foon 
recovered. After fome Mcnths the Quack gets privately to 
Town, when he chought the Buftle might be over ; and enqui- 
ring how. his Pacienr did, was intormed of her Cute ; and chere- 
‘upon vificing her, and making an .excufe for his Abfence, he 


geceived his Pay wich great Applavfe and Thanks, sMouf. Ined. : 


I. 2. €. 15. 


Having faid fo much of Spiders, ¥ might here add their 


Blighs: But of this, fee Book VIII. Chap. 4. Note $ 
8 eet abe pe 4. 2 4) cal 
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part of the Body, but ander che uppa 


Chap, XM: .. Habitatigns. 939 
tion of.a rational Creature 2 How conld the-Bodie 

‘of ‘many of them (particularly the. laft mentioned) 
‘be furnifhed with architedtive Materials? .How 
‘could they ever difcover them. in their Bodies, og 
know what Ufe to make of them? We muft there 
fore aeceflarily conclude, that the Ierationals either 
bave Reafon and Judgment, not only Glimmeringe 
‘thereof, but fome of its fuperiour Adis, as Wifdom 


and Forefight, Difcretion, Art, and Care ; or elfe, 


‘ 


that they are only paflive.in the Cafe, and a& by 
InftinG,.or by the Reafon of fome fuperiour Be- 
ing imprinted in their Nature, of fome way or 
‘other (fe: it how it will) congenial with them. 
That they are Rational, or excell Man in Art and 
Wifdom, none furely will be fo foolith as to fay. 
And therefore we muft conclude, that thofe excel- 
dent: Ends they purfue, and that admirable Age 
they exert, is none of their own, but owing to that 
infinitely wife and excellent Being, ef whom it 


may be faid with reference to the Irrational, as 


well as Rational creatures, asit is, Prov. 2. 6. The 
Lord giveth Wifdom:, out of bis Mouth cometh Know- 


& 


y- : ; 
ledge and Under ftanding. 
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CHAP XV. 
Of Animal's Self-Prefervation. - 


a 


Ws thus confidered the Food, Clothing, and - 
Houfes of Animals ; let us in this Chapter 
take a Glance of another excellént Provifion the > 
wife Creator hath made for the.good of the Ani- | 
amal World, and that is the Methods which all . 
Animals naturally take for their Self-Prefervation ; 
and Safety. And here it is remarkable, {as in the © 
‘Cafes before,) that Man, who is endowed with Rea- * 
fon, is born without Armature, and is deftitute of © 
many Powers which irrational Creatures have ina. 
auch higher Degree than he, by reafon he can « 
‘make himfelf: Arms to defend himfelf, can contrive | °: 
‘Methods for his own Guard and Safety, can mayy ~ 
ways annoy his Enemy, and ftave off the Harms. ., 
. of noxious Creatures. © ee ee 
But for others, who are deftitute of this fuper- -’ 
eminent Faculty, they are fome way or other pro- |. 
vided with fufficient Guard (1), proportionate to 
their place of Abode, the Dangers they are like to- -. 
: es . CE |. +)) wae 


Pd 
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(1+) Callent in hoc cunéta animalia, feiuntque non fua mode com: », 
moda, verum ¢y hoftium adverfa , norunt fua tela, norunt occa-  ; 
fiones, partefque diffidentinm imbelles. In ventre mollie eft tensif-~ 
que cutis Crocodile : ideoque fe, ut territi, mergunt Delpbink fal- ») 
eunte(que alvum ika fecant fping, Plin. Nat. Hift. L&%° ;, 
25 es ie : 


~ 
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‘incur there (2), and in a word,:to their greateft 
~ occafions and need of Security. . Accordingly fome 
‘we fofficiently guarded againft all common.Dan- 
gers by theic natural Clothing, by their Armature 
of Shells; or fuch like hard and impregnable Co- 
vering of their Body (3). Others deftitute of this 
| Rl, Guard, 
\ “4 P ‘ 
Ge 7 oe 6. eve ey 
la (2) Ournibies aptum eft Corpus Anima ‘mtovibus ey facultatibys s 
, _ Equa fortibus ungulis ¢¢ juba eft ornatum (etéenim velox Cy Juper- 
"* bam dy generofuri eft animal.) Leoni antem, utpote animofo ¢y 
‘\: fereci, dentibus dy unguibus validum. Ita autem ef Tauro Oy 
pt Apre 5 ili: enim Cornua, buic extrti Détfess m—_——- Cervo autem 
i ® Lepori, €timida enim funt animalia) velox corpus, fed inerme. 
1: Timidis enim vélocitas, arma audacibus conveniebant. fio- 
" thin’ autem Cfapiens eniin eff ———) manus dedit, inftrumen- 
it tent ad omnes artes neceffarium, pact non minus quam bello idos 
yi Ream, = Non igitur indiguit Cornu fibi innato, cum meliora Cornie 
bus arma manibus, quandocunque volet, poffit acciperé s etenim 
“_Enfis @y Hafla mrjora funt-Arma, ¢y ad ncideridum promptio- 
te Neque Cornu, neque Ungula quicquain nifi_ cominus ageré 
1? point; Hominum vero arma eminus juxta ac cominks agunt : 
ti telum quidem 5: fagitta magis quam cornua.. — Non igitur eff 
mdxs, neque inérmis, fed ipfi eff Thorax ferreus, quando- 
L. Onque libet omnibus Coriis difficilius fauciatu organum. Nec 
* Thorax folum, fed ¢o Domus; to Murus, Cp Turvis, &c. Galen 
0 defo. Pare. 1 3 | 
- Pare. 1. 1. Cs 2- 
i (3) Shelts deferve a place ‘in this Sufvey, upon the Accoune 
\; Of their great Variery, the curious afd uncouch Make of fome, 
» itd the beauriful Colours and precty Orfaments of others ; but it 
“ wonld be endlefs to defcend to Particulars. Omiccing others, ¥ 
fha¥ therefore only rake Notice of the Tortoife-Shell, by reafona 
~ Beat deal of Dexterity, appears even in the fimpliciry of chac 
Animal’s Skeleton. For, befides, that the Shell is a ftout guard 
«| the Body, and affords a fafe Retreat co the Head, Legs, and 
‘ Tail, which ic withdraws wichin the Shell upon any Danger, 
at befidesthis, I fay, che Shell fupplieth the piace ot all the Bones 
yi U the Body, except thofe of the extreme Parts, the Head, and 
in Neck, and the four Legs, and Tail. Sochat at firft fighe, ie is 
fonewhar furprizing to fee a compleat Skeleton ccnfifting of fo — 
fmall'a number of Bones, aad they abundantly fuffictent tor the 
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“Guard, are armed, fome with Horns (4), foie 
with fharp Quills and Prickles (5), fomie with *.. 
Claws, forae with Stings (}) ; fome can wie a 
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: | 3 tad 
(4) Dente timentur Apri, défendunt corna Taurose _ ha 
.  Imbelles Dama quid nifi prada fumus ? Mare.}. 13. Epig. 94 
‘** (gs) The Hedgheg being an help'efs, flow, and patient Ani- 
mal, is accordingly guarded with Prickles, and a Power of rol 
ling ie felf in chem. Clavis terebrarifibi pedes, dor difcindr vif 
cera patientiffimée ferebat, omnes enltri idius fine gemitu plu{quam 
. Sartana nobilitate concoquens, Borrichius in Blaf. de Echisé.?t ter 
. Panniculum, carnofum amplexabatur Mufculus pené circularis, abe Mir 
. miranda fabrica, lacinias fuas ad pedes, caudam, caput, varie °x%, 
porvigens, cujis minilterio Echinwe fe ad arbitriuna: in ovbem coke 
_kiahit. AG. Dan. in Blafio. 7 Cham 
_. Sfle licet digitos teftudine pungat acuta, = AG Ply 
_ . Cortice depofite mollis Echinus erit. Martial. L. 13. Epigé. 86.524 i 
', (|) The Sting of a Wafp, or Bee, &c. is fo pretry a piece € "mi 
. Work, that ic is worth taking Notice of fo far as 1 have oi + nz, 
_found others co have fpoken of it. Others have obferved’ de "ni; 
. Sting to be an hollow Tube, with a bag.of fharp penetra +x in, 
. Juyce (its Poyfon) joined to the. end of ic wichin:che Body & try, « 
the Wa/p, which is, in Stinging, injefted inco the Fleth ehrotge 2n dix 
the Tube. Bur there are befides this, two imall. fharp, bearded ® ia 
Spears, lying within this Tube or Sting, as in a Sheach. fa’ iby, 
Wafp’s Sting I counted eight Beards on the fide of each Spetfy x of 
fomewhat like the Beards of Fifh-hooks. Thefe Spears #0 th Surf; 
.  $cing, or. Sheath lie one with its Point a lictle betore that of th “eta 
other ; as is reprefented in Fig. 21. to be ready (I concéive) & <a ty 
be. firft darted into the Flefh ; which being once fixed, by meab & fig 
of its foremoft Beard, the other chen. ftrikes in- coo, anit tat { 
they alternately pierce deeper and. deeper, their Beards cakit: wij 
_more and more hold inthe Fieth; after which che Sheath 0%: ;, 
Sting follows, to convey the Poyfin inco che wound, Which tx, , 
ehat it may pierce the beter irisdrawna into a Point, witha fraal age 
flic.a little below. chac Point, for che cwo Spears to come Out a “ry, 5 
By means of this prerty Mechanifm in che. Scing it is, that tHe yi 
Sting when out of she Body, and parted trom ie, is able 01), 
pierce and fting.us,: and by means of che Beard: being lodged 4, 
deep in che Fleth, ic eomes.co pafs chat Bees leave their Sug Mg 
behind them, when. chey are. diftarbed. before-they. have t < a! 
“wo wiehdraw their Spears into their Scabbard,>fa Pg. 2!" ‘ep, 
a ee : | seprefented 
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Chap, XIV. Self-Preferuation, 044 
change their Colours (6), -fome. can. make their 
_ elcape by the help of their Wings, and. others ‘by 
_ the fwittnefs of their Feet, fome can {creen them- 
-felves by. diving in the Waters, others by tinging 
and difordering the Waters (7):can make ‘their 
efcape ; and fome can guard their Bodies even in 
the very Flames, by the Ejection ‘of ‘the ‘Jaye of | 
2s ce ee | ag their 
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teprefented the two Spears as they lie in the Sting. In Fy. 22, 
the two Spears are reprefented when {queezed cut of their Scab- 
bard, the Scing s. in which later, Fig. Ac bis the Sting, cd, and 
be the two-bearded Spears thruft onc, i ae 
(6) The Chameleon is fufficiently famed on this Account, Be- 
ides which, Pliny tells usof a Beat as big as an Ox, called the 
‘Tarandus, that when he pleafeth affumes the €o!out of an Affe, 
40d Colorem omnium fruticum, arborum, floram, locorumque reddit 
Inguibus lgtet metuens, ideoque raro capitur. Plia. |. 8. c. 34. 
».How true this is there may be fome Réafon to doubt; bur if 
atyTruth be in the Story, it may.be from the Animals chafing 
uch Gompany,. or Places; 2s are agreeable to its Colour: as iq 
fave. teen in divers Caterpillars, and cther Infetts, who be» 
live. were not able.to change their Colour, from one Colour to 
atothet, yer I have conftantly obferved to fix themfelves to fuch 
Wings as were of the fame Colour ; by which means they dodge 
ue Spettarors Eye. Thus the Caterpillar that feeds on Elder: 
Thave miore chan once feen fo cunningly adhering to the fmalt 
Branches of the fame Colour, that ic might be eafily miftaken 
ora. {mall Stick, even by a careful View. So a large green 
ee that feeds on Buckthorn, and divers others. To 
N I may add che prodigious Sagacity of the Ichneumon-Flies’ 
tat ma e the Kermes, (for of chat Tribe all I ever faw, are,) 
how, artificially, chey not only inclofe their Eggs within chac 
Rmmy Skin on Shell, but alfo fo-well humour the Colour of’ 
the Wood they adhere to by various Streaks and Colours, chat it’: 
*peealy ta diftiaguifhchem from the Wood it felf. a. 
(2) Contra. metuw ey tum, fais fe armis quaque defendit. Core: 
wus, Tauri, Apri dentibwes, morfu.Leones, alia fuga fe, alia occul-' 
‘loge tutanturs: atramenti. effufrone Sepia, torpore Lor pedinese’ 
llta etian, vinfecbantes' odovis- intoblerabili feditate depeHunt; Cia 
St. de Nag, Deon, BeBe -: ter 


R 2 QA Roighe 


‘ 


q 
\ 





‘felf from che force of the Fire for the {pace of ewo: Hours. Afttt : iy, 
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thir Bodies (8), fome by theit accurate Smell, = 
Sight, or Hearing, can forefee Dangers (9), othersby 
their natural Craft can prevent or efcape them (10}s -- 
others by their uncouth Noife (11), by the hornd -~, 
Afpe&, and ugly Gefticulations of their Body (12); ~ 
and forne even by the Power of their Excrementy, «. 
and their Stink (+3) can annoy their Enemy, an et 

ne -. fecure -.: 


(8) AKnight called Corvini at Rome, caft a Salamander i 
the Fire, which prefently fwelied, and chen vomirced™ Rote’ 
thick flimy Matter, which put out the Coals, co which the Se. 
Eumander prefencly retired, putting them out agaia in che fame x, j, 
“manner, as foon as they rekindled, and by this means favedt:: 1); 
which ic lived nine Months. Vid. Phitef. Franfedh. Nr. 28-:24 | 
Lowth, Abridg. Vol. 2. p. 886." Sot Ba | 
(9) Pliny gives an Inftance in each, 1. Fo. ¢. 69. Aguile At iin) 
rixs cernunt, (quam homines,] Wultures fagacins odovantar 7 We vy’, 
quidiis audiunt Talpa obrute terra, tam dénfo atque furdy nabute +1), 
elemento. 3 Sn 


. (10) The Doubling of the Hare before fhe goes co Form, thet, 


by to dodge and deceive Dogs, although a vulgar Obfervardt, wy, 
is a notable Inftin&, for an Animal lefs famed-for eunning that ;,j, 
the Fox, and fome others. ) ae ee 


ante 


, ° (i1) Ic 1s natural for arany Quadrupeds, Birds, and Serpesy +i, 


nor only co put on a torvous angry Afpedty, when ra Dunger ; bit, 
aifo to frarl, hifs, or by forme other Noife deter sheir Adreh 


ary. re Tee a MS 

(12) The Fynx or Wryneck, alchough a Bird: of very eanriftf:,' 
Keathers, and confequently far pits. § from: being any wey. fl \1,,., 
rible; yet being in Danger, hath fuch odd Consorcions of #8 2, , 
Neck, and Motions of ics Head, that I remember have feated Some 
me, when I was a Boy, from taking their Nefts, or touchigg Wats) 
the Bird ; daring no more‘to venture my Hand-inco their Hols, :;,,, 
than if a Serpent had lodged inir, . Can mee 

(13) Bonafus tuetur fe calcibus ey flexeore,. quot :ab fe gat vy.) , 
nis pafftbus (crium jugerum longisudine, Plin. Nat. Hift. i Ray. 
c. 15.) ejaculatur, quod faze comburit adeo at deghabrentur 6M Vy), 
~ Ray Synopf. Cuedr, : Oe cee ee ee 


a | Come 





Chap. XIV. Self Prefervation, 443 7° 
fecure themfelves: And againft fome (14) the Di- 
vine Providence it felf hath provided aGuard. 
. By fach Shifts and Means as thefe, a fufficieng 
Guard is miniftered to every Species of Animals, 
in its proper refpective Place ; abumdantly enough 
to fecure the Species from Deftruction, and ta keep 
ap that Balance, which I have formerly fhewed. 
is in the World amtong every, add all the Species 
of Animals; but yet not enough to fecure Indivi- 
duals from becoming a Prey to Man, or to otter 
Creatures, 


‘Lamelus Peruvianns Glama diflus neminem offendit, fed miro: 
— admodum ingenio fe ab illata vindicat injuria, nimirum vomitu vel 
gibi, uel bumoris in vexantem retrorfum cum impetu ejaculato, ob — 
protenfarn colli longitudingm. Id, ib. p. 146. | a 
Trquiepatl, (Anglicé Squnck Pref.) and ‘one chat I faw they 
; fala a Stomck) cure qais ea infeatur, fundit cum ventris cree 
~ piu balituin fatidiffinam : quin ipfa tota teterrimum exhalat od0e 
. wee, ey wring flercujque eft fotidiffmum, atque adeo peftilens, ut 
ibil fit reperive in noftro orbe, cui in hic re pofft comparari : quo 
. fo;.ut in pericute conftituta, urinam dy faces ad & pluriumve paf- 
+ fim intervallum ejiciat, hoc modo fe ab omnibus vindicans inju- 
. Ths, -acvefles inficiens maculis [uteis indelebilibus, dy nunquam 
{atis per{piyante odove : alias innoxium Animal eduleque, bic fold 
: saione borrendiffimum, 1d ib. p. 182. | 
--: Si Agcipiter Ardeam in fublimi moleftat, flercore immiffo in pen- 
Rb ejus, eae pubre'cere facit : uti Solinus {cribit de Bonafo, Xce 
Ita ¢y Lupus urinam fpargit in perfequentem. Olaus Mag. Hift, 
Dig. c. Wh . 
. (14) Thus againft the Crocodile, which can catch its Prey only 
before ic, not on one fide. So the Shark, of which take my 
belted commenided Friend Dr. Sloane’s Obfervation : It bath this 
| tperticular to it, with fome others of its own Tribe, that the Mouth 
| Mit its under Part, fo that it muft turn the Belly. upwards to 
prey. And was it not for that time that it is in turning, in which 
| ‘the pofued Fifhes efcape, there would be nothing that could avoid 
“Sh for it is very quick in Swimming, and hath a vaft Strength, 
Beth the Levgeft Swallow of any Fifh, dnd ts very devouring. Sloane's 
Ywage to Jamaica, pag. 23. a 


wee a R 3 | (1 5) See 
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Creatures, as their Neceflities of Life reqnire. Ty 
which purpofe the natural Sagacity and Craft 
the one in entrapping: ( 15) and captivating, being. 
in fome Meafure equivalent to that-of the other im. 
evading, is as excellent a means. for the“maintain-* 
ing the one, as preferving the-other 5° and jf ‘well 
confidered, argues the Contrivance of the a 
wile Creator and Preferver of i: World. ; 








f UN 
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Of the Generation of Animals. oo 4 . 


a 4 


geass is now ial one thing mere. of thes 
tén Things in common to Animals, : and: that’ 
18 what relates to their Generation (1), and Confer: * : 


ane J 








¢ 18) 8 See eee 11. Note §7. Ns 

(1) Spontaneous Generation is a Doétrine fo cae explods ; 
ed, chat I fhall not undertake the difproof of ic. Ic is fo'evr. ,. 
dent, that all Animals, yea and Vegetables roo, owe chear-Prog: 
duéion co Parent-Animals and Vegetables, that I have often ad-: 
apired at the SJoch and Prejudices of. the ancient Philofophera: : 
In fo ‘éafily taking upon teuft the Ariftotelian, or’ rather the: .. 
Egyptian Dotrine - of Aquivecal Generation ; that when thep .: 
faw Flies, Frogs, and Lice, for'inftance, to be Male and Fema: ,. 
‘and accordingly to engender, lay Eggs, dec. they could ever: ,. 
imagine any-of thefe Creatures fhould be fpontaneoufly prodte' 
ced, efpecially in fo Romantick a manner, as in che Clouds; 3: 
they particularly thoughe Frogs were, and ‘chat chey dropped: 
d own in Showers of Rain, For an anfwer'to this cafe of Frege’ 
I thall refer co a Relatiow of my own, which my lare moft inge> 
hious and learned Friend, the great Mr. Ray requefted of mt, 
and was pleafed to publith in his laft Edition of his wij | 
oe manifested, sce B. 355. , | 
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= ut fome will yet affert the Raining of Frogs; among which | 
 the’curicus Dr.” Plot is fomrewhat of chis Opinion ; telling us of-.. 
' Frigé found’on the Leads of the Ld Afton’s Gatehoufe at Zixal in 
+ Stafford hire, which-he chinks by fome fuch means came’ there; 
-as alfa-on the Bowling-Green frequently after a Shower of Rain. 

: Plot's Hift. Staff c. &. §. 470 | : 


. Buc we may cake a Judgment of th’s, and an Hundred fuch.. 
“fike Repores, to be mer with in confiderable Authors, from other 
the ike Reports thar have been better inquired ime. Ina Scare: 
city is Silefia, a mighty Rumour was fpread of its raining 
Millet-Seed. But the Matter being enquired into, ’ewas, found ro, 
=be only. the Seeds of the Ivy-leaved Steedwel, or {mall Henbit 
growing in the place in great plenry. Ephe. Germ. An. 3. Obfer, 
40. So inthe Archipelago ic was thought Afhes were rained, 
Ships being covered therewith ac one Hundred Leagues diftance. _ 
Bor in all probability ic was from an Eruption of Vefuvius, that 
then fappened. About Warmifter in Wilts, ‘twas reported “it 
ftined Wheat, But an ingenious Obferver, Mr. ‘Co/e, found it to 
be only Juy-Berries blown thither in a confiderable Quancity by: - 
atTempeft. In the Year 1696, at Cranflead near Wrotham in: 
Kent; a'-Paftyre-Field was overfpread with little young Whitings,. 
-, fuppofed co fall from‘ che Clouds in a Tempeft of Thunder and 
7 Rain. But doubtlefs they were -broughe thither wich Waters - 
‘ from the Sea, by the Tempeft. Vid. che fore-commended Mr, 
| Lieb. Abridge Phil. Tranf. V. 2. p. 143, 144. | 
Neither neederh ic co feem ftrange, Bae Afhes, Ivy Berries, 
-fnattFifhes, or young“ Frozs, (which yer‘may have fome other 
Conveyance,) fhould-be ‘chus tranfporred by rempeftuous Winds, 
contidering to what Diftance, and in what Quantities the Sea- 
if Witers: were catried’ by che Great Storm, Nov. 26. 1703. of 
:: Which an ingenious Friend fenc me thefe Accounts from Lewes. 
WM Suffex, vize That a Phyfician travelling foon after the Storm, 
sto Mfchurft, twenty Miles from the Sea, as he rode along plucké 
“ute Fops of Hedges, and ‘chawing them, found them Salt: that 
: jume Grapes hanging on the Vines at Lewes, were fo too; that 
¢ My-Williamafon, KeMor of Ripe, found the Fwigs in his Garden 
fi Salt the’ Monday after the ‘Storm, and others obferved the fame 
‘ AWeek after : that the Grafs of the Downs atout Lewes, was fa 
1 Salt, that the'Sheep would not feed rill Hunger compelled them s. 
; aid thdt the Miller of Berwick, (three Miles from the Sea,) at« 
is Femipting, with his’ Man; to fecuve bu Mill, were fo walked with 
» Flafbes of Sea-waters like the Brerkings of Waves againft the 
«Rocks, that they were almoff ftrangled therewith, and forced to. 
‘(We over their Attempt, © me : 


R4- * 4 called. 





| f 
vation of their Species (2) by that means. It would | 
not be feemly to advance far in this admirable © 
Work of God ; neither fhall ¥ at ail: infift upon » 
that of Man for the fame ‘reafon.. And as for the i 
Irrationals (3), I fhiall confine my felf to thefe five 
Matters); ow oa 
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-Tealled chis Doftrine of Afquiuocal Generation, an Feyptiay 
Doétrine, becaufe probably ic had its Rife in Aégypt, to falve che +/+ 
Hyporkefis of che Production of Men and other Animals oat of 4) 
the Earth, by che help’ of the Sun’s Heat., To prove which, the :-:) 
Eg: ptians, (as Diodor.. Sicul. faith,) produce this Obferuation, Thit se 
about Thebes, when the Earth is moiftened by the Nile, by. the iv 


tenfe Heat of the Sun, an, innumerable multitude of Mtice, ¢.* 
Spring oxt. From whence he infers, thac all kind of: Abimals |; 
aighe as well ar firlt come likewife’ ou of the Earth. And. 
from thefe che learned ‘Bifhop Stillingfleet. chinks other Wri- ., 
‘ters; as Quid, Mela, Pliny, &c. rag widens examining is’ 
Truth, taken up the fame Hypothefis. V. Sibling fleets Orig. Sac 
Parte2. Booki. Chap. 0 
‘ The before-commended Dr. Harré, from the. Obfesyarion; a 
of Dr. Harvey, Sr. Malpighi, Dir. de Graaf, and, Mr. Leewen - 
hoeck infers three. Things concerning Genexation as highly pro- 
bable. 1. That Animals are ex Animalculo, 2. That the Ate 
malcules are originally in feminé Marium, go non in Femini. 3 
hat they can'never come. forward, or be formed into Animals ¥ 
"the refpective Kind,’ without the Ova in Peminis,.. Wis, Pros .\,, 
Ifuftrations, fee undés the word Generation in his Lex. Techn. |, 
— Vol. 20 bilaihies a eee | 
(2)'At certé Natura, fi feri potwiffer, maxiond eptalet.fum ." 
apificium effe immortale : quod cium per materia nom Liceyet,(n4ie HE ( 
quod ex carne eff compofitum, incor¥uptibile effe on potest) bi, 
fubfidium quod potuit ipf' ‘ad immortalitatem, eft fabricata; fo 
entis cujufdam urbis conditoris exemplo, &c. Nags ueivabileim quan et 


| dam tationem invenit, quo modo in demortui animalis locumn,: mornin we 
» @liud fufficiat. Galen de UL Part. 1. 14. Ce 25. ‘ 


(3) Animantia Bruta Obftetricibus non indigent. in ealendo P ahi, x 
! Rudbeck 5. 
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_\ chan inditaé Nature vi Umbilicus felpfim occludat. Ql. 
‘ jn Blain Anat. Felis. “=! 26rt o2 nye ae ee ea 
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1 Gap XIV, ... of Animals. » 947 
ht - a. Theje-natural Sagacity in chufing. the fitteft 
4 > Places toxtepofite their Eggs and Young. .; 
“an, a0, The: fitteft Times.and Seafons they make Uf 
3 3 The due and ftated Number of their Young. 
4. Their Diligence and earneft Concern in their 
Breeding up. os 
=! ""y,:Their Faculty of feeding them, and their Art 
and Sagacity exerted therein. | 
- “"-y. The’ nataral Sagacity of- irrational Anrmals 
in chofing the fitteft Places to repofite their Eggs 
"and Young. Of this I have given larger Hintg 
0 already. than I needed to bave done, when I fpake 
«of the Architecture (4) of Animals, intending then 
“'* to have wholly pafled by this Bufinefs of Genera- 
"tion, I fhall therefore now only fuperadd a few 
<::cother Inftances, the more to illaftrate this mat- 
mM fens. FO — as : Bee it 
:*" It hath been already fhewed, and will bereafter 
ee (5) further appear, that the Places in which the fe- 
““veral Species of Animals lay up their Eggs and 
ss ¥oupg are the beft for that purpofe ; Waters (6) 
ie tor 


: ‘ 
topoy : ‘ 
ai Taye 
ar 





as Mee ae ae _f* 
nn & >) irae fe , 
io "5 (9) Book VIET, Chap.-6. mS : rer 
(6) The Ephemeron, as it is ag pnufual pee sie Infiance of 
if *the'Byesity’ df Lite, fo Teake to be a woftderful Inftance of thé 
at “ Fpecial Care and Providence of God in the Confervation of thé 
it" Speeies of thar Animal. For, 3. AS en Animal, whofe: Lifefis 
& “Sdeverinined if abour five or fix Hours time, (viz. from about fnx 
i” "IQ the Evening, till abouc eleven a Clock at Night, ) needs no 
3 "Foods fo neither doth the épbemeraf eat, after itis become a 
Py. 2, Asto its Gerteration. In thofe five Hours of its Life, ir 
o perfoumie that; and -all other: heceffary Offices of its Life. 
y “Borin che beginning of its Life, it fheds its Coat ; and chat be- 
ing done, and che poor little Anitnal thereby rendered Light and 
Agile, ic {pends the reft of its fhore time in frisking over the 
: antly bo. : ee oy ee Meee ok | a ee 2 ae eee Waters, 
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for. one, Flefh for another, Holes 1m Wood (4); 
Earth, or Stone (8) for others, and Nefts‘for others; ' 
and we fhall find, that fo ardent is the Propenfity’* 


of all Animals, even of the meaneft Infects to get 
a fit place for the Propagation of their Young,. 
that, as will hereafter appear, there 1s {carce any 


thing that efcapeth the Inqneft of thofe little fubrile 
Creatures. .But befides all this, there are two or - 
three things more obfervable, which plainly argue , 


the Inftinc of fome fuperiour rational Being. As; - 
1. The compleat and neat Order which ma 
Creatures obferve in laying up their Seed or Eggs 


in proper place. Of which I fhall {peak in another” 


place (9). 


e. The firitable Apparatus in every Creature’s 
Body for the laying up its Eggs, Seed, or Young 
in their proper place.’ It would be as endlefs as. 


needlefs to name all- Particulars, and therefore an: 
Inftance or two of the Inféé& Tribe may ferve tora 


Specimen in this place, till I come to other Par- 


ticulars. Thus Infeéts, who have neither Feet a: 


dapted to-fcratch, nor-Nofes to dig, nor can make. 
Ss . artificial 








‘Waters, and at the fame time the Female droppeth her Eggs pf. 
the Waters, and che Male his ‘pern'on chem to impregnate. 
them. Thefe Eggs are fpread abour by the Waters, defcend to 


the bortom by their own Gravity, and are hatched by che warmsh 
of ‘she Sun inco little Worms, which make themfelves Cafes 18. 


the Clay, and feed cn the fame without any need of rarencal. 


Care. Vid. Ephein. vita, tranflared by Dr. Ty/on from Swaw-. 

merdam. See a'fo Book VIII. Chap. 6. Notet7, + ~~ 
(7) ¥. Chap. 13. Note 2. and Book VIII Chap. 6; _ 
(8) The Worms in'Chap. 11. Note 22. breed .in the Holes, 


they gnaw in Stone, as is,manifeft from their Eggs found : 


therein. | 7 
(9) See Book VII. Chip. 6. Note 16, 


(10) Many 
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| Filing have a Faculty of extending their Uropygia, and 


. akhough ic be a lictlé out of the way, Fhepe I fhall be excu 
‘ taking Notice of che long-tailed Maggot, which is che Product of 


, 
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artificial Nefts fo Tay up their Young ; yet what 


abundant amends is there made them, in: the pow- 


et they have either to extend the Abdomen (10), 


_ and 


% 


wo. 
a 





10) Many, if not moft Flies, efpecially thofe of che Fle fm 


thereby are enabled to thruft their Egas into convenient Holes, 
and Resepracles for their Young, in Flefh, and whatever elfe 
they Fly-blow. But noné more remarkable than the Hore Fly, 
called by Pennius in Mouffet, (p. 62.) SxoasseGr, i. €. Curri- 
cand 2, ahd the Whame or Burrel-Fly, which is vexatious to Horfes 
10 Summer, not ‘by ftinging them, but on'y by their bombylious 
Noife, or tickling them in laying their Nits, or Eggs on their 
Hair; which they do in a very dextrous manner, by chrufhing. 


_ Out their -Uropygia, bending them up, and by gentle, flighe 


Touches, fticking the Eggs to the Hair of the Legs, Shculders, - 


and Necks, commonly of Horfes ; fo that Horfes which go ae 
' broad, and are feldcm dreffed, are fomewhat difcolcured by 
| the numerous Nics adhering to their Haif. | 


Having mentioned fo much of the Generation of this Jnfett 


ed for — 


thefe Nics or Eggs, called by Dr. ‘Plot. Eruca glabra, (cr rather — 


| Ewle Scabra,ic fhould be) caudata aquatico-arhorea, it being tound 


in the Wager of an hollow Tree. This I mention, as being 4° 
fingular and remarkable Work of God, net fo much fer its 


being utterly unlike to its Parent Bee-like-Flv, as for che wife | 


Provifion made for it by its long Tail: which is fe joy: red 


Grawn, or fheached one Pare within anccrer co whac lenge! the 


 & certain diftances from the Body, as chat ict cau be. with. ° 


/ 


Maggot pleafeth, fo as to enable ito reach che betem cf very | 


fhalow, or deeper Waters, for the gathering of Food. Ac the 
end of this tapering Tail is a Ramificaticn of Fibcilie, or fmall 


Hairs, reprefenting (when fpread) a Scar; with the he'p of | 


which fpread out om the top of the Warers. it is enadid to 
Hang, making by chat means a fmall Depreffion or Concaviry 


ba the surface’ot the Warer. In the mdf cf it’s Star, 1 


imagine the Maggot takes in’ Air, there being a Perforzcicn, 
Which with a,Microfcope I couid perce've to be open. snd 
by the Star to be guarded againft the Incurfion of the Wa. 


m5) ‘ ‘ 


(11) The 
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gud thereby reach the commodious Places they 
could not .otherwife come at; or ‘elfe they: have 
fome aculeous Part or Inftrument to terebrate, ara 
make way for their Eggs into the Root (11), 
Trunk (12), Fruit (13), Leaves (14), and the = 

: : * Ls ‘ oe ey 





(11) The Excrefcences on the Roots of Cabbages, Turneps, zit 
divers other Plants have always a Maggot in them: bur wha 
the Animal is chat chus tadhies its way to the Root under 
Groufd, whe.her Ichneumon, Phalena, or rather Scarab, which 
i mott fufpett, I could never difcover, being noc able eo bring 
them co any thing in Boxes. 

(12) I prefume they are only of the Ichneumon:Fly-kind, thet 
have their Generation in the Trunks of Vegetables. In Mab 
picbi de Gallis, Fig. 61, isa good Cut of the goury Excref- 


cenees, or rather Tumors of che Briar-flalk; from which pre , 
_ teeds a fall black Ichneumion-Fly, with red Legs ; black, fimooth, 


synted Antenne ; pretty large: Thorax; and fhort, round Bell, 
” the fhape of an Heart. Ic leapethasa Flea. The a 
(as in other Infects,) is [effer than the Female, and vety 
venereous ; in {pité of Danger, getting upon the Female, whim 
they beat and cickle with their Breeches and Horns, to excite 
them toa Coit, ee od ae 
Another example of Generarion in the Trunks of Vegetables, 


m Kilkenny in Ireland, Apr. 28. 1697. — 
(13) See Book VIII. Chap. 6. Noteqgs 5° 

(14) I have in Chap. 13. Note 19, and Book VIIT. Chap. 6 
Notes §, 6, taken notice of the Nidification and Generation 
fome Infetts on the Leaves of Vegetables, and fhall digi 


~ 


afr 
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der Buds of: Vegetables (15), of forte other fach 
‘guzions and. fecnre Method they are never défticute 
of ‘Towhich we may add a 
"B+ The natural Poyfon ({), (or what can I call 


_ jt) which many or moft of the Creatures, laft in- 


tal 


rod 
e 
¥v 


tended, have to caufe the Germination of fuch Balls, 
Cafes, and ether commodious Repofitories as are 
anadmirable Lodgment to the Eggs and Young, 
that particularly afhft in the Incubation and Hatch- 


% ne the Young, and then afford them fofficient — 


Food and Nourifhment in all their Nywpha-State, 


. in which they need Food; and are afterwards 


commodious 


for che [luftration of chis place, chufe an uncommon Exam, 
ple out of the Scarab-kind, (che Generation of which Tribe hack 
hoc been as yet mentioned,) and that is of a fmail Scarab bred 
jathe very Tips of E/m-leaves. Thefe Leaves in Summer may be 
obferved to be, many of them, dry and dead, as alfo turgid’: 
ia which lieth a dirty, whicifh, rough Maggot. From which 
proceeds a Beetle of che {malleft kind, of a hight Weefle colour, 
that leapeth like a Grafhopper, although its Legs are but fhorr. 
ies Eyes ave blackith, Vagiaz chin, and prettily furrowed, with 
‘many Concavities in chen ; {mall club-headed Antenna, and a 
Jong Roftrum like 2 Probofcis. —' 
_ The fame, or much like this, I have met with an the Tips 
Of Oaken and Holly-leaves. How the Scarab lays its Fees in the 
Leaf, whether by cerrebracing she Leaf, or whether the Magzor, 
when hatched, doth it, Z could never'fee. But wich great Dexe 
(etity.ix makes its way.between the upper and under Membranes 
of the Leaf, feeding wpon the parenchymous Part thereof; 
\ts Head is flenderer and fharper than of moft Maggots, as if 
Made on. purpofe for this Work; buc yet I have often wot- 
dered at their Artifice in fo nicely feparating the Membranes 
of the E/m-leaf, without breaking them, and endangering their 
own tumbling out of chem, confidering hosy. chin and-very. tens 
der the Skins-of chat Leaf (particularly) are. 

3 Ne See. Book VIII, Chap. 6. Note 24. 

Y) See Bonk VATE, Chap. 8, 10 Note 26, Bie, 
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commodious Houfes and Beds for them in their 
Aureka-Stote, till they are able to break Prifon, 
fly abroad, and fhift for themfelves. But this’ thal} 


be taken Notice of, when I come to treat of Ip. | 


fects. . 

2. Asirrational Animals chufe the’ fitteft Place: 
{o alfo the fitteft Times and Seafons for their Gé- 
neration. Some indeed are indifferent to all Times, 
but others make ufe of peculiar Seafons §16). 
Thofe, for inftance, whofe Provifions are ready at 


all Seafons, or who are under the Tuition of Man, 
produce their Young without any great regard to 


Heat or Cold, Wet or Dry, Summer or Winter. 
But others, whofe Provifions are peculiar, and only 
to be met with at certain Seafons of the Year, of 
who, by their Migration and Change of Place, 
are tied upto certain Seafons; thefe (as if en- 
dowed with a natural Care and Forefight of what 
{hall happen) do accordingly lay, hatch, and nurfe 
up their Young in the moft proper Seafons of all 


the Year for their purpofe: as in Spring, or Sum- 


mer, the times of plenty of Provifions, the times 
of warmth for Incubation, and the moft proper 


Seafons to breed up their Young, till they are 
able to fhift for themfelves, and can range about 


for Food, and feek places of. Retreat and Safety, 
by flying long Flights as well as their Progeni- 
tors, and pailing into far diftant Regions, which 


(when others tail) afford thofe helplefs Creatures the 


Neceffaries of Life 


‘, wt 
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(16) Tord Hd ress aus Suxeseate P rhman, soxeati- 
qeve, MeerTEs T Cudvac oy do TH eameracesn oeq. Arift. Hilt 
An. |. 5. ¢. 8» mbp plura. 
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_. 3. To the; fpecial Seafons, I may add .the pecu- 
liar Numbes af Young produced by the. Irrational 
‘Creatures, Of which I have already taken. fome 
notice, when. I fpake of the Balance of Ani-. 
inals (17). -Now, if there was not a great deal 
more than, Chance in this Matter, even -a wife 
Government of the Creation, it could never hap- 
pen that every Species of Animals fhould be tied 
up to.a certain Rate and Proportion of its In- 
creafe; the moft ufeful; would not be. the moft 
fruitful, and the moft pernicious produce the few- 
eft: Young, as I have obferved 1t commonly. is, 
Neither would every Species produce fuch a cer 
tain Rate as it is only able to breed up. But all 
would be in a confufed, huddled State. Inftead 
of which, on the contrary, we find every. thing 
in compleat Order ; the Balance of Genera, Spe- 


cies and Individuals always proportionate and 


even; the Balance of Sexes the fame ; moft Crea- 
tures tied up to their due Stint and Number of 
Young,. without their own Power and ‘Choice, and 
others (particularly of the winged: Kind (18) ) 
producing their due Number at their Choice and 
oats tae : Pleafures 





feftech. from Hens, and other domeftick Fowls, laying man 
more Eggs whea they are withdrawn, than when nor, Which 
holds in wild as well as domeftick Birds, as. appears from -Dr, 
Lifter’s Experiment in withdrawing a Swallow’s Fees which by 
ine gave over, 
OIE ‘oat. de oe 
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Pleafisre, forme large Numbers, but not more-than . - 
they can cover, feed; and fofter ; others fewer, but - « 
as many as they can well nusfe and breed os 
up.. Which minds me, ee. 
4thly.Of the Diligence and earaeft Concern which. : « 
irrational Animals have of the Production, .and.- =: 
Breeding up their Young. And here I have al. -:. 
ready taken notice of their say), of natural .r 
Affection, and with what Zeal they feed and de- ..:- 
fend their Young. To which may be added thef ..2:' 
two things. Ps ar "ge cae 
4. The wonderful Inftin& of Incubation. It is ¢; 
utterly impoffible, that ever unthinking untaoght :: 
Animals fhould take to that only Method of hatche “«; 
ing. their Young, was it not implanted im ther x 
Nature by the infinitely wife Creator. But fo ap- ...: 
dent is their Defire, fo unwearied is their Patience: 
when they are engaged in that Bufinefs, that they 
will abide their Nefts for feveral Weeks,- deny-.;;) 
themfelves the Pleafures, and even the Neceflaries 1 
of Life; fome of them even ftarving themfelves »-; 
almoft,. rather than hazard their Eggs, to get Food, +; 
and others either perferming the Office’by turns(19), 47 
or elfe the one kindly feeking out, and carrying, >) 
Foed to the other (20), engaged in the Office of In- +.; 
Oo cubation. 
(19) Palumbes incubat femina poft meridiana in matuting, 
catero mas. Columbe incubant ambo, interdin Mas, noflu Femina. * 
Plin, Nat. Hift. |. 10. c. 58. ia eee 
" (20) OF the common Crow, Mr. Willughby faich, The Females“ 
only fit, and that diligently, the Males in the mean time bring 
them Viiluals, as Ariftotle. faith. In moft other Birds, which," 
pair together, the Male and Female ff by turns, Ornichol. b. i. 
2. Sett. 1. C. 2. § 2. And I have obferved the Females to be 
much fatter than the Males. ere eo 
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cabation. But of thefe Matters in a thore proper 
place (21). Go. as : 

2. When the young ones are produced, not on- 
ly with what Care do they. feed and nurfe them, 
but with what‘ farprizing Conrage do all or moft. 
Creathres.defend them! It is fomewhat ftrange to | 
{ce tithid : Creatures (22), who at other times are 
cowardly; to be full of Courage, and undaunted. 
at that time ; to fee them furioufly and boldly 
encounter their Enemy, inftead of fly from him 3. 
and expofe themfelves to every Danger; rather than 
hazard, and forfake their Young. a 
With this éarneft Concern of the itrational-A- 
timals for their: Young, we inay join in the © 
—_ $th and laft Place, Their Faculty and Sagacity 
of feeding them. Of which I thall take notice of 
three'things. : — 

1. The Faculty of fuckling the Young, is an 
excellent Provifion the Creator hath made tor thofe 
helplefs Creatures. And here the agreeablenefs.and 
fuitablenefs of ‘that Food to young Creatures de- 
ferves particular Obfervation, as alfo their delight 
Init, and defire ‘and endeavours after it, even as 
lon as born (23); together with the. willingnef 
of all,-even the moft favage and ‘fierce’ Aminyals 
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| ae See Bork VII. Chap. 4. Bo te ,. * 
(22) Volucrivus Naturz nova guandam Pulls educand¥; ra- 
liane excagitawit s.ipfic enim precipunm quendam ‘amoitn in ea 
Wf Nocvearunt,.ingeneravit, quo impulfa bellum pro putlis cum fe= 
‘eu apimalibuss,que. ante declinagunt, intrepidé fulcipiunt, vi- 
ee ipfis camvenientam fuppeditant. Galen de Uf. Paré. 11g. 


(23) In iis animantibus qua.lacte aluntur, omnis fere cibus mds 
iit ladtefcere incipit : eaque que paulo ante nata funt ‘fine magt- 
'%) Auge ngturd,. marmas appetunt, earumque nsertate. faturan- 

= s ; tuys 
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to part with it, and to adminifter it to their Young, 
yea, to teach and inftitute them in the Art of, ta 
ing x. = Te a 
And laftly, To name no more, the curious Ap- 
paratus which is made for this Service in the dive 
pecies of Animals by a due number of Bre 
proportionuable to the Occafione of each Animal, 
by curious Glands in thofe Breafts to feparate tha 
‘mutritive Juyce, the Milk, by Arteries and Veins 
fo convey it to them, and proper Rivulets and 
Channels to convey it from them, with Dugg 
and Nipples placed in’ the moft convenient. part of 
the Body (24) of each Animal to adiminafter it to 
their Young ; all thefe things, I fay, do manifel 
ly proclaim the Care. and Wifdom of the great 
Creator. Wg. ? 5 eae 
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tur. Atque ut intelligamus nibil horum effe fortuitum, Cr bec 
omnia off provida, folertifque nature, qua multiplices foetus pre. 
creant, ut. Sues, ut' Canes, bis Mammavum-data eft shuttituds;: 
quat_eafdem pancas babent ea beftiz, qua pauea gignunt. Cicth: 
de Nat. Deor. L. 2. Confule queque. Galen de Uf, Part. 1. 14. 
4. and |. 15. ¢. 7. ys oe a 
(24) Animalia folidipeda dy ruminantia vel cornigera inter ft- 
mera deemmacs Habent, qtirum Fetus Slatin a pavtu pedius ™. 
Siftunt, quod matres inter lattandum. non decumbant, ut Eis, 
Afina, &c. Animalia digitata go multipava in medio ventré fi: 
Spatio ab inguine ad pedtus -(in Ganiculo ufque ad jugulem) dpli- 
cem, mammaruim feriem fortita funt, que ommia. decumbentia #14 
fotibus admovent, ut Urfa, Leena, Ve. Si vere hac in folo 
guine Mammas gererent, prapria crura inter -decumbendum fer 
acceffim ad mammas. noanihil. prapedirent, _ Mulievibns Meme 
' Sine funt, ut dy Papilla, nimivum ut latus lateri conformitet 
Spondeat, ¢y ut. alternatim.infans a lateve in latus inter fugeridurt | 
tranferatur, ne corpus ejus uni :Latevi-nimis- affiefens -quogue me? 
incurvetur, Simtia, home Sylveftrie, &c. Blaf, Anat, Animal. Pr 
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_ 2. As for. fuch Animals as do in another man- 
fer breed up their Young, by finding out Food, 
and putting it into their Mouths, the Provifion 
.tade in thena for this Service to ftrike, catch, to 
pouch, and ‘convey their Prey and Food to their 
Young (25),:18 very confiderable. And fo is te 








1 Cap. 6. de Cant ¢x Whartono. See here what Pliny hath alfo, 


L. 18, ‘Chap. 40. | 
In che Elephant, the Nipples are near the Breaft, by reafon 
-sfh¢ old one is forced co fuck her felf, and by the help of her 
Trunk conveys che Milk into the Mouth of her Young. Vid. Phil, 
Tranfatl. Nr. 336. | 
-* (2) For an Exemplification I mighe name many Animals, 
ticularly Birds, whofe Parts are compleatly fuited to this 
ice. They are Charaderifticks of Rapacious birds, to have 
Muncous Bills and Talons to hold and tear, and ftrong brawny. 
“Thighs co ftrike and carry their Prey, as well as a fharp piercing 
Sight to fpy ic afar of. Ray Synopf. Method. Av. p. 1 The 
_ Felecane alfo might be here named for ics prodigious Bag une — 
der its Bill and Throat, big enough toconrain chirty Pints. Jd. 
ibid. p. 22. And to name no more, the common Heron hath 
WS -moft rensarkable Parcs adapted to this Service; long Legs 
. dor wading, and.a long Neck anfwerable thereto to reach Prey, 
. awide. excenfive Throat to pouch it; long Toes, with ftrong 
_ hooked Talons, one of which is remarkably ferrate on the 
_ Edge, the berrer go -hold their Prey: a Jong fharp Billto ftrike 
their Prey, and f{errare cowards the Point, with fharp' hooked 
. ‘Beards landing backward, to hold their Prey faft when ftruck ; - 
' and lafy, lasge, broad, concave Wings (in appearance much 
_ Wolarge, heavy, and cumberfome for fo fimall a Body, but) of 
greate(t Ufe co enable them to carry the greater Loads to their 
Nelts ar feveral Miles Diftance : as I have feen chem do from 
’ feveral Miles beyond me, toa large Heronry above three Miles 
' diftane from me. In which I have feen Plaife, and other Fifh, 
_fome Inches Icng, lying under the high Trees in which they 
build : and. the curious and ingenious Owner thereof hath feen 
» &large Kel conveyed by them, notwithftanding the great. An- 
pe it gave them in their Flight, by its twifting this way, 
- 90d char way abous their Bodies. ot ae ° 
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theirs Sagacity in equally diftributing it among them, 
that among many, all fhall be duly, equally,.and 
—in good Ovder, fed. et ae ne 
3. There is yet another Inftin@ remaining, of 
fuch Animals as can ‘neither adminifter Suck to 
theit Young, neither Jay them in places affording 
Food, nor can convey and bring them Food, but 
do with their Eggs lay up Provifions for their fu- 
ture Young. Somewhat ot this is reported’ of fome 
Buds (26); but I have my felf with Pleafure res | 
guently feen fome-of the Sp: cies ‘of Infects to cary : 
ainple Provifions into their dry and barren Cells, , 
where they have fealed them carefully and cauti- ; 
—oufly tp with their Eggs, partly, “tis like, for . 
Incubation fake, and partly as an eafy Bed to lodge : 
their Young ; but chiefly for future Provifion for - 
their Young, in their Nympha ftate,. when they . 
ftand in need of Food (27). -: a oe 
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(26) This is reported of the American Oftrich, mentioned by * 
Acarette, in Philof.-Tranfad. Nr. 89.’ Ot which fee, Book Vi. l 
Chap. 4. Noteqe ~ °° i ee cae ae, ae 
(27) Hornets, Wafps, and all the kinds of Bees provide Honey; . 
and many of the Pfeudofphece, and ‘Ichneumon.Wafps and Phes — 
carry in Maggots, Spiders, &c, into their Nefts; of which fet ; 
above, Note 2, Chap. $320 7° 
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Lf Bye T have as briefly as well ¥ could, (and © 
"\E' moch more briefly ‘than the Matters defer- 
ved,) difpatched the Decad of things I propofed 
_ Jncominon to the fenfitive Creatures. And now 
Ret us paufe a Tittle, and refle@ And’ upon the 
‘Whole Matter, what’ lefs can be concluded than 
‘That there’ is a Being infinitely Wife, Potent, and 
Kind, “able to Contsive' and Make’ this glorious 
Scene of things, which I have given only a Glance 
of? For what lefs’ than Infimte, could ftock. fo 
vaft a Globe ‘with fuch a noble Set of Animals ? 
, all. fo contrived, as to minifter to one another’s 
Help fome way or other, and moft of them fex- 
_ Viceable to Man peculiarly, the Top of this lower 
World ;.made as *twere on purpofe to obferve, 
and furvey, and fet forth the Glory of the, infi- 
- fitte Creator, manitefted in his Works! Who! 
What ‘but’ the great GOD could fo admirably 
provide “for the ‘whole Animal World every thing 
ferviceable to it, or that can’be.wifhed for, ejther 
to conferve its Species, or to minifter to the Be- 
ing or Well-being of ‘Individuals! Particularly, 
who could Feed fo {pacious a World, who could 
pleafe fo large a numbei' of Palates, or {uit fo ma- 
hy Palates to fo great a variety of Food, but the 
infinite’ Confervator of the World! And who but’ 
the fame préat HE, could provide fuch cemmo- 
dious Clothing for every Animal; fach proper Aoufes, 
Nefts,.and Habitations ; fuch fititdble Armature and 
is i HES ae 2 ue 00 BE arg iatee ie Weapons , 
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Weapons; fuch Subtilty, Artifice, and Sagacity, ag 
every Creature is more or lefs armed and _ furnithe 
witli, to fence off the Injuries of the Weather, ta 
sefcue it felf from Dangers, to preferve it felf from 
the Annoyances of its Enemies ; and, in a wont, 
to conferve its Self; and its Species! What but an 
infinite fuperintending Power could fo equally ba- 
dance the feveral Species of Animals, and conferve 
. the Numbers of the Individuals of every Spectes fo. 
even, as not to over or mnder people the Terra- - 
queous Globe! Who but the infinite wife Lord | 
of the World could allot every Creature its mol 
fuitable Place to live in, the moft fuitable Ele 
ment to breathe, and move, and a@ in! And who 
but HE could make fo admirable a Set of Or 
gans, as thofe of: Refpiration are, both in Land 
and Water-Animals ! Who could contrive fo cy 
wiens-a-Set of Limbs, Joynts, Bones, Mufeles, 
gnd Nerves, to give to every Animal the mof 
commodjous Adotion to its State and Occafions! 
And to.name no more, what Anatomilt, Ma 
thematician, Workman, yea Angel could con 
ttive, and make fo curious, & commodious, 
and every way fo. exquifite a Set of Senfes, 
as. the gue. Senfes of Anima's are; whofe Or 
gans aré fo apa contrived, fo convent 
ent] at in the Body, fo neatly adjufted, 
fo firmly guarded, and fo compleatly {uited to 
every Occafion, that they plainly fet forth tha 
Agency of the infinite Creator and Canfervator 
the World! . | 
So that here upon a tranfient View of the 
Animal. World in’ general only, we have fuch . 
a throng of Glories, fuch an enravifhing Scene 
of things, as may excite us to admire, praile, 
_ and adore the infinitely wife,. powerful, and kind 
. EREATOR, to condemn all atheiftical Sita 
Bs | pies j 


Chap. XVI s_- The Conclufion, 26% | 
ples; and with holy David, Pfal. 14. 1. to conclude 
that he isin good earneft a Fool, that’ dares 
to fay, There is no God, when we are every 
where furrounded with fuch manifeft Characters, 
and plain Demonftrations of that infinite Be- 
ing. a 


» But in the next Book we fhall fiill find greater. 
Tokens, if poffible, in my. View of Animals in 


‘particular. 
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Of the Particular es 


Tribes of A NIMALS 


mfei|N the foregoing Book, having 
waa) taken a View of the things in 
(ae) common to Animals, my Bu- 

ti finefs in the next, will be to in; 
{pe& the particular Tribes, in 
, PR || ordet to give furcher Manifefta- 
Sd tions of the infinite Creators 
Wildom, Power and Goodnefs, towards the - 
Animal World. 7 





eee, _— 


 BOOKV.. | 
A Surv e¥ of Man. 


HE firft Genus of Animals that I thall take 
Notice of, fhall be Adan, who may juitly 
claim the Precedence in our Difcourfe, inafmuch 
as God hath given him Superioricy in the Ani- 
mal World ; Gen. 1.26. And God faid, Let us make 
Man in our Image, after our Likene{s: and let them 
hove Dominion over the - of the Sea, and over the 
: | 


Fowl 
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Fow! of the Air, and over “phe Cattel, and over all 
the Earth, and- over ewery creeping thing that si ca 


upon the Earthy 
” And as to Man, we have fo excellent a Piece 


of Workmanfhip, *fuch a Microcofm, fuch an _ 
- Abridgmentof the Creator's Art in him, that is 
able alone to demontftrate the Betng and Attri- 
butes of God, as will appear by confidering the ; 
Soul, and che Body of Man. — , 
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Cc H : P. I. 
Of the Sounef Mam. 


Y: Surve of Man, I fhall begi in with he 

Soul of Man, by reafon it is his moft no- 
ble Part (1), the Copy of the Divine Image in us 
(2); in which we have enough to fill ug with Ad. 
miration of the Muntficenee, Power, and Wil-. 


dont of the Anant Creator G3), when we-cem . 
| template, 
ca TET ETE TIT : i 
(1) fam vero Animum ipfum, Mentemque hominis, Rati-. 
eonenz, Confiliumt, Prudentiam, qui non divina cura perfetls 
elle perfpicit, és bis ipfis rebus mibi videtur carere. Cicer. 
Nat. Deor. L. 2 
(2) Senfum a ’ Coelept demiffum traximus arce, 
Cujus egent prona, &F terram [pettantia : mundi 
Principio indylfit communis Conditor ; illis 
Lantum Animds 3 nobls quoque Antimum. 
= Sat. If 
_ 1 Bt ckm non aliter paffent morsalia Sire, 
ee Adjunxit geminas, illa cum corpore 14 | 
: “Intereunt bac fola ss po otes de qe hae a 
ie -Reuolab ' Claudian. de 4. Conful. Honot- 
) Nam fiquis nati fetta additus, fed jibe ns fententin re- 
tm confiderationem inierit, confpicatus in, tants carnjum ae 
fuccorum colluvie tantam Mentem habitare : confpicatus item 
& enjufuis eee con fivutfignem (omnia enins arate 


«a 


Chap. J; Of Men's Genii, .. ae A 304 es 
template the noble Faculties of his our-fuperior, 
part, the vaft Reach and Compats of it’s Under- 
fanding, the prodigious be aeerniegre Piercing. 
nels af it’s Thought, the admirable-Subtilty of it’s 
_ Ingention, the commanding Power of it’s Wifdom 
- the great Depth of it’s Ademory (4), and in a Word 
its Divine Nature and Operation, st 
But I fhall not dwell on this, tho’ the fyperiour 
part of Man, becaufe it isthe leaftknown. On- 
ly there are ¢wo things I caji't eafily pafs by, be- 
caufe oi manifeft the efpecial Concurrencé and 
Defign of chg Infinicely wife Creator, as having 


a 


i” wren yet a 
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Onfris Saplentiamy Adontis, que bimini ing/t, excellensiang 
» bstelligag; tym opus de partinm utilitate, quod prius exiguune 
Ge fbi videbatur, perfetifime Theologia verum rincipiyte 
* conffituet + qua. Theologia mylto eft major atque praftantior te 
) ta Medicitwa. Galen. de ufa Part. L. 17. nes eo aes ee 
v4) Ampang many Examples that I eduld give of Perfoad 
bmous far emery, Seneca’s Account of himfelf may be one, 
6 (Memoriam) aliquanda in me froruiffe, ut non tantum 
© ad ufum Sufficerct, fed in miraculum ufque procederet, non ne< 
\ &. Nam &P 2000 wominum recitata, quo ordine eraut diSa, 
-Wiebam * Br ab his qui ad andiendium praceptorem nofrext 
cnveniarunt, fngulos verfus a. fingulis datos, cum pluret quam 
| 200 efficerentur, ab ultimo incipiens due, ad primum tecitaa 
‘ bam. After which, Menton is made of the great Memory. 
of Latvo Porcixs {cari fimd mibi fodalis Seneca calls him) whp. 
trtained in his Memory all the Declamations he had ever 
pokes, and riever had his Memory fail him, not fo much ag 
" inone fingle Word.Alfo he takes Notice of Cyneas Ambalfador 
tothe Romans from King Pyrrbus, who in one Day had fo. 
well learnt the Namés of his Spectators, that pofterd die novus. 
| home Sp Senatum, & omnem urbanam chressmfufam Senatnk 
plebemy nominkbas fais perfalutavit. Senec. controverf, L. 1. 
init. Vid. quoqye Phin. L. 7. ¢. 24. where he alfo adds.other, 
Examples, vids. Cyfus rex Omnibus in exercitu fuo militibus 
_ Nomina reddidit 5 L. Scipio populo Row. Adithridates 22 gentia 
um vex, totidem linguis pura dedit, pre concione frngulas fine 
interdrete affatus. Charmidas (few potins Carneades) ——— 
946. Quis exegerat yolemina in é ‘othecit, Tegentis m0ao rE 
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a particular and heceffary ‘Fendency.to the Ma-’ 
nagement and good Order of the World’s Affairs. 
The 7 a (aw. 
‘+. Of whichis the vations Geni#, or Inclinations 

> Men's Minds to this, and that, and the other 

ufinefs (5). We fee how naturally Men betake 
themfelves to this and chat Employment : fome 
delight moft in Learning and Books, fomein bi- 
Vinity, fome in Phyfick, Anatomy and Botany, 
{ome in Critical Learning and Philology, fome 
iri Mathematicks, fome m ‘Metaphyficks, and 
ore Refearches ; and fome have their Delight 
hiefly in Mechanicks, Architecture, War, Na- 
vigation, Commerce, Agriculture; and fome 
have their Inclinations lie even to the fervile 


Offices of the World, and am hundred things be: ,, 


CSe 3 ; . wes . 
Now all this isan admirably wife, as well as - 
‘moft neceflary Provifion for the eafy, and fure . 
‘tranfacting the World's Affairs ; to anfwer every . 


‘End and Occafion of Man, yea, to make Man 
helpful to. the poor helplefs Beafts, as far as his 
Felp is needful co. them ; and all, without any 
‘great Trouble, Fatigue or great Inconvenience 
‘to Man ; rather as a Pleafure, and Diverfion to 
chim. - For fo far it is from being a Toyl, thae che 





(5) Diverfis etenim gaudet natura minifiris, . 
Ut fleri diverfa queant ornantia terras. .. 
3... Nec patitur cunéos.ad eandem currere metatt, 


. . , Sed varias jubet ive vias, variofque labores 


.  Sufcipere, wt vario cultu fit pulchrior orbis. 


t 


~~ 


- OSzag & aiyrecsr Osds yaetey re Niue 


greatett | 


Paling. in Seorp. , 


Apdiegow. Ke. lta non omnibus bominibus fua dona dat Deus, 


- neque bonam indofem, neque T skdesegeay nec eloguentiam : 


- alins namque vultum, habet deformem , d Deus formaz elo- | 


gquentia ornat, &e. Homer Odyf. 8. The like alo in Fliad. . 


(6) Al- 
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freateft’ Labours, (6) Cares, yea-iatid Dangers. 


— 00, become pleafant co him who is-‘purfuing his: 


Genius, -and whofe Aidour of’ Inclination. eggs. 
him forward:, and: buoys him up under all Oppo- 


: fidon, and carrieth him throupfievery-Obftacle 
' tothe End ‘of his Defigns and Defiress. = 9 9 ~ 
_ --2. The next is the Isventive Power of the Soul. 


—=+ *- 


(7) Under which: I might fpeak ef many things, 
but I fhatl- take Notice only. of two; becaufe they: 


| manifeft'the particalar Coricerh-and Agency of 
the infinitely wife-Creator: “The -t 
: + 618 thar Adan’s Invention fhould reach to fucha 
| great Variery of Matters ; that ic fhould hit upon 
_ ovefy thing, chat may be of-any Ufe, either to 
: himfelf, or to humian Society, or-that may any 
: Ways-prémote (what in him lies): the Benefit of 


bo ral So ==> ~ 


this lower part of the Création. © 


e ~ 
. 


“Bor the Iaftracion of this, Imi ght take aView — 
ofall the Airts-and Sciences, the Trades, yea 


' the very Tools they perform their Labours arid: 


Contrivances with; as numberlefs as their Occa~ 
fons and-Contrivances are various. Indeed what 


| § there thae falleth under the Reach of Man's 


| Quatt. L, 1: 


' Sen- 
Oe oss ee - goths. a OE eee a a ee af ha a yle 
(6) Although Solomon declares, Ecclef. 12, 12. that much 
tudyis a wearinefs to the Flefb, yet we fee with what Plea- 
fore and Afftduity many ‘apply themfelves, to it. Thug 
cero tells of Cato, whom he cafually found in Lacullus’s 
ibrar >. 4. Catenem. vidi in Bibliotheca Sedenter, multis 
circumjufum Stoicoram libris. Erat enim, .ut fcis, in eo inexs 
baufta aviditas. legendi, nec fatiari poterat : quippe me repre 
henfionem quidem vulgi inanem reformidans, ‘in ipfa cuvia fole— 
ad lebere fape,. dum fentius cogeretur armen nt Helno lie 
PRTA inne Videbatitr. Cicer. de finib. L 3. non longe. 
ab Ijtig. | . as : | | 
: Q) Mentem hominis, quamvis eam non videas, nt Deum non 
T0es, tumen get Deum acnofcis ex operibus ejus, fic ex memoréa 
rerum, & Inwentione, &9 celer:tate .motus, omnique pulchn- 
fudine virtutas vim divinam mentis agnofcito. Cicer. Tule. 


fome way or other advantageous to himfelf, and - 


fre and ‘Diverfim?'. > 
': But now confidering the great Power and Ex. 
: get 39D Si, ee cane LE 


vi 
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or fill utterly uindiftover'd. We have as early 
"as the Mofaick Hiftory, an account of © thé 
“Invention of the more ufeful Crafts and Oc- 

’ eupations. Thus Ges, 3, 23.-Adam wes fem 
forth from the Garden of Eden, by God bimfelf, to sill 

* the Ground. And in the next Chapter,- his+wo 
Sons Caiz and Abel, the one was of the fame Oc- 

, capation, ‘a Tiller of the Ground; the othera 

: Keeper of Sheep (8). Andthe Poitericy of shefe 
are in the later End of this Gen. 4. recorded, 
Jabal to bave been the Father of fach as dwell in Tents 

« (9) &e. He was the Inventer of Tents, and pitching 

- thofe moveable Houfes in the. Fields, for lookiag 

: after, and dopaitaring their Catrel-in che Defa:ts 

| and unculrivated World: Tubal- Cain-was‘an Infra 

” Ger of every oly $e in Brafs and Iron, or the fir 
. that found the Art of Adelting and Malleating (11) 
” Metels, and making them ufefal for Tools, and 
‘other neceffary Implentents. And his Sifter 
| Nasmab, whofe Name is only mention’d, i3 by 
 fome thought ro have been the Inventor of Spia- 
~' ning and Cloarhing. Yea the very Art of Adafck is 
* thas early afcribed to Fubel ; fo indulgent was 
” the Creator to finda means to divert Melancholy, - 
’ to cheer the Spirits, and co entertain and pleale 
Mankind. But for things of no ufe, or bur lirele 
| Ufe, or of pernicious Conféquence, either they 
* have been much later thought of, and with greac 
, Difficulty, and-perhaps Danger too, brought to 
pas; or elfe they ftill are, and perhaps will al- 
_ Ways remain, Exercifes of the Wis and Invention 
, Men, | - - Of 





, $8) Gen. TV. 2. (9) v.20. (10) ¥. ye : 

) Cit) Zevep'g@ the LXX call his. in A Worker withaa 
| Hammer, ~* ' , so 

| (12) v, ale #2 «. « : 

te a Aah (1g) Al- 


_ 
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Of this we might give divers Inftances: in Ma- 
thematicks about {quaring the Circle (13); in Me- 
chanicks, (14) abouc the Arc of Flying; and in 
Navigation, about finding the Longitude. Thefe 

2 | things, 





(13) Altho’ the Quadrature of the Circle hath in former 
Ages exercifed fome of the greateft Mathematical Wits, yet 
nothing hath been done therein fo confiderable, as in and 
fince the middle of the laft Century ; whenin the Year 1657 _ 
thofe very ingenious and great-Men, Mr. William Neile, and 
My Lord Brounker and Sir Chrifopber Wren afterwards, in ; 
the fame Year, geometrically demonftrated the Equality of . 
fome Curves to a ftrait Line. Soon after which, - others at | 
home and abroad did the like in othér Curves. And not - 
long afterwards this was brought under an Anayltical Calcu. | 
lus: the firft Specimen whereof, that was ever publifh’d, | 
Mr. Mercator gave in 1668, in a Demonftration of my Lord . 
‘Brounker's aureus the Hyperbola by Dr. Wallis’s In-~ 
finite Series. But the penetrating Genius of Sir I/aac Newtaz ‘ 
chad difcovered a Way of attaining the Sent of all qua-) 
drible Curves analytically by his Method of Flyxions fome _ 
‘time before the Year 1668, as I find ver probable from an | 
hiftorical Account in along Letter of Mr. Collins, written | 
fn his own Hand, and {ent to Richard Towneley E{q; of Lan- - 
‘cafbive, whofe Papers are in my Hands. fn that Letter ; 
Mr. Collins faith, that. in September 1668, Mr. Mercator . 
ie his Logarithmotechnia, ove of which be foon fent to _ 
r. Barrow, who therexpon fent him up fome Papers of - 
* Mr. Newton's (now Sir [faac) by which, and former Commu- ° 
~nications made thereof by the Author, to the Doftcr, it Appears : 
that the faid Method was invented fome Years before by the faid . 
, Mr. Newton, and generally applied.’ And then he goes on — 
to pive fome Account of the Method, what it performs in 
the Circle, &e. what Mr. Gregory had done in that kind, 
- aubo intended to publifh fomewhat in Latin about it; ut would 
, mot anticipate Mr. Newton, the firft Inventer thereof, with 
- much more of this Nature. The Defign I find of that inde- 
~fatigable Promoter of Mathematicks, Mr. Collins, was to 
acquaint Mr. Towneley in his Letter with what had been 
done, and to perthe Afirftance of that ingenious Gentleman 
towards the compleating a Body of Algebra. 
(14) I do not mention here the pérpetual Motion, which 
: hath exereifed the Mechanical Wits for many Ages, becaufe 
it is a thing impoffible, if not a Contradidion ; as the before 
_gommended Dr, Clarke aflerts in Robaul, Phyf. p. 133... 
oe 2 Se (15) Grewa 
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things, .altho’ fome of them in Appearance in- 
nocent, yea perhaps very ufeful, yet remain for 
the moit pare fecret, not becaufe the Difcovery 
of moft of them is more impoflible, or difficule 
_ than of many other things which have met. with 
_ aDifcovery, nor is ic for want of Man’s Diligence 
therein, or his careful Purfuic and Enquiry after 
them (for perhaps nothing already difcovered hath 
been more eagerly fought.after) but wich much 
better Reafon (I am fure with greater Humilic 
and Modefty) we may conclude jit is, becauf; 
the infinitely wife Creator and Ruler of che World 
hath been pleafed to lock up thefe. things from 
_ -Man’s Underftanding and Inveniion, . for fome 
: . Reafons beft known to himfelf, or becaufe they 
might be of ill Confequence, and. dangerous 
among{t Men. As in all probabilicy the Art of 
Flying would particularly be : an Art which in 
Some Cafes might be of good Ufe,: as to the Geo- 
grapher, and Philofppher ; but in other Refpects 
mi ghe prove of dangerous and fatal Confeqpence; 
astor Inftance, by putting ic in Mans Power 
to difcover the Secrets of Nations and. Families, 
more than is confiftent with che Peace of the 
. World for Manto know ; by giving ill Men great- 
er Opportunities to. do Mifchief, which it would 
“Not lie in the Power of others to prevent; and 
as one (15) obferves,by making Man lefs fociable. 
“For ypon every true or falfe Ground of Fear, 
“or Difcontent, and other Occafions, he would 
* have been fluetering away to fome other Place: 
“and Mankind, inftead of cohabiting in Cities, 
“would, like the Eagle, have buile their Nefts 
upon: Rocks. pa a. | 





15) Gregus Cofmol. Sagr. Tee techy 5.925 (5) Nome 
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That this is the trué réafon of thefe Matters, is 
manifeft enough from holy Scripture, and Reafon 
(16) alfo gives it’s Suffrage thereto. The Scrip- 
tures-exprefly tell us that Every good Gifs, and every 
perfect Gift: is from abive, and cometh down from the 
Father of Lights. S.Jaines 1.1/7. Solomon, Prov. 2.6. 
faith, Zhe Lord giveth Wifdom: out of bis Month 
comers Knowledge and Underftanding. And Elibs 
is very exprefs, Job. 32.8. ‘But. there is 2 Spirit in 


Man: and the Infpiration of the Almighty giveth them 


Underftanding Niro xaynngd iets ton & drddoxere, as the 
LXX render it, Tbe In[piration, the Afflatus of the Al- 
mighty is their‘Infiruflor, Miftrefs or Teacher. And 


Gn Scripturé ‘not ~— the more noble Stiperiour 
‘A@s of Wifdom or Sci 


ence, but much Inferiour 
alfo, beat the Name of Wifdom, ‘Knowledge and 
Underftanding, and are afcribed unto GOD. 
*Tis well known that Solomon’s Wifdom is wholly. 
afcribed uncoGOD: and the Wifdom, and Un- 
derftanding which GOD is faid to have piven 


chim, 1 King. 4.29, is particularly fet forch in che 


following Verfes, by his great Skill in moral and 
natural Philofophy, in Poetry, and probably in 
Affronomy, Geometry, and {uch other of che po- 
licer Sciénces 5 for which Evypr, and the Eafers 
Nations were celebrated of 6 Ai : (17) And Solo- 
mon’s Wifdom excelled the Wifdom of all tht Children of 
the Eaft-Countrey; and all the Wifdom of Egypt. For be 
was wiferthan all Men: than Ethan, dc, Aud be {pake 
(a a es ee (| 

ass ES Pe ER CER 


(16) Nemo igitur vir magnus fine aliquo afflatu digino ut~ 
guam fuit. Cicer. de nat. Deor.bL.2, 0 0 ; 
(17) Egypt and fome of the Eaftern Nations are eelebrated 
for their Skill in polite Literature both in Scripture an 


prophane Story. fob was of thofe Parts: fo were the Zope 
fs. Whofes an 


‘pnd Mayo, the Bracbmans, and-G . | 
Dawiel had their Education in thefe Parts, and Pythagoré', 


Democritus, and others travelited into thele Parts for the fake 


of their Learning. “* 
i tH Re OER 7 


\ 
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3000 Proverbs: and his. Songs were 1005. And be 
Ipoke of Trees from the Cedar to the Hyfop of the Wall, 
(ie. of all forts of Plants) alfo of Beafs, Fowl, 
Creeping-things, and Fifhes. So \ikewife the Wifdom 
of honed and his chree Companions is afcribed un» 
toGOD, Dan. 1.17. As for thefe four Children 
God gave theon Kyowledgey and Skill in all Learning awl 
Wi{doms,, and Daniel bad Underfianding in ali Viftons 


and Dreayss.. And accordingly in the nexe Chap-~ 
' ter, Daniel acknowledgeth and praifeth God, v. 20, 
, 21, Daniel anfwered and faid, Bleffed be the Name of 


aes eS ee . 


God for ever and ever, for Wifdom and aig are bis, 
——= He giveth Wifdom unto the Wife, and Knowledge 


. to them that know Underftanding. But noconly Skill 
- inthe fuperiour Arts and Sciences, buteven in 


= + ——r = 


a a ee 


" the more inferiour Mechanick Arts, is called by 

. the fame Names, andafcribed untoG OD. Thus 

for the Workmanfhip of the Tabernacle, Exod. . 

- gf2to 6.v. See, 1 bave called by Name Bezaleel. 

And I bave filed bins with the Spirit of God, in Wifdom, 
and in' Unde 


rftanding, and in Knowledge, and in all 


" panner of Workmanfhip. To devife cunning Works, to 


= =~. = iad Saaee - OS 


oo 


work in Gold, Silver, and Brafs 3 and in, cutting of 
Stones, . to {# them, aud_in carving of Timber, to work 
8 gl mianner o shleagaines So the Spinfters, 
Weavers, . and other. Crafts-people, are called 
Wife-hearted, Exed. 35. 10,25. and other places. 
And in Exod. 36. 1.8zc, the L OR D is faid to have 
ee this Wifdom in them, and Underftanding to - 
know how to work alt thefe manner of Works for 

the Service of the Sandtuary. And laftly, to 
name no more Inftances, Hiraws the chief Ar- 
chite&t of Solomon's Temple, is in ¥. King. 7. 14. 
and 2. Chron. 2. 14. called 4 cunning Man ‘led with 
Wifdom. and Underfianding, to irl ie Gold, Silver, 
Brals, Irom; Stowe, Timber, Parple, Blac, fie Linnen, 
and Crinsfon ; ‘alfo to grave, atd find out every Device 
which fhould be put to him, (ee | 
ee ee Se | : Thus 
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Thus doth the Word of God afcribe the Contris 


vances and Crafts of Men, to the Agency or In-. 


fluence of the Spirit of God upen that of Man. 
And there is the fame Reafon for the Variety of 
Genii, or Inclinations of Menalfo ; which fro the 
fame Scriptures may be concluded to be a Defig- 
nation, and Tranfaction of the fame Almighty 
Governour of the World's Affairs. And: who in- 
deed but He could make fuch a divine Subftance, 
endowed with cthofe admirable Faculties, and 
Powers as the Rational Soul hath ¢ a Being to bear 
the great Creator’s Vice-gerency in this lower 


Worlds to émploy the feveral Creatures ; to make | 


ufe of the various Materials ; to manage the 
grand Bufineffes ; and to furvey the Glories of all 
the vifible Works of God! a Creature, without 
which this lower World would have been a dull; 
uncouth and defolate kind of Globe! who I fay, 


or what lefs than the Infinite GOD, could’ make - 


fuch a Rational Creature, fuch a divine Subftance 
asthe Soul! Forif we fhould allow rhe ‘Atheitt 


any of his nonfenfical Schemes, the Epicurean his | 


Fortuitous*‘Concourfe of Atoms, or the Gartefan 
(18) his creaced Matcer put in Motion, babel 
| | ! whit 








(18) Although I charge here the Folly of the Atheiff, 
that perverts the Cartefian Scheme, to the maintaining his 
Atheiltical Principles, et I am fat from any way charging 
the great Cartes himfelf with Atheifm ; who, as forefecing 
what might be charged upon him, or perverfely drawn from 
his Principles, feems to have taken a ees Care, to Jet 
the World know he was far enough from being an Atheift: 
that in treating of natural things, although for. the fake of 
free Philofophizin , he doth (not deny, but onl ) exclude 
the Confideration of Fizal Caufes, and of G o p the fupreme 
Caute (that being rather the Bufinefs of a Chriftian-Divine, 
than Philofopher ; I fay although Cartes fets by thefe things, 
and, for that Reafon chiefly, hath been thought by fome 
to have been’a Fautor of Atheifm) yet in his ably Phi- 
hyfopheg, and other of his Works, he hath given ren 

as ed ca 





Bleh len, 
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' and all Ages (19) improve in every thing as well 
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what tolerable Senfe could he, in his Way, pro- * 

duce fuch a divine, thinking, fpeaking, contriving 
Subftance asthe Soul is ; endowed exa@ly with 
fuch Faculties, Powers, and Difpofitions as the- 


various Neceffities and Occafions of the World: 


require from fuch a Creature? Why fhould not: 


' rather all the Ads, the Difpofitions, and Contri- 
’ vances, of fuch a Creature as Man (if made in a 


mechanical Way, and not contrived by God) have. 
been the fame? Particularly why fhould he not have 


hit upon all Contrivances of equal Ufe early as _. 
: well as many Ages fince ? Why not that Man 


have effected it, as well as this, fome thoufands of 
Years after 2 Why alfo fhould not all Nations, 


as 
| | pee od 





Ml! Reafon to the Learned World, to believe him to be fo far 


from being an Atheift, that he was rather a Good, as well 
as Great Man. : : 
(19) For Ages of Learning and Ignorance we may com~ 
pare the prefent, and fome of the Ages before the Reforma- 
tion. The laft Century, and the few Years of this, have 
had the Happinefs to be able to vie with any Age for the | 
Number of Learned Men of all Profeffions, and the Im- 
provements made in-all Arts and Sciences ; too many, and 
too well known to need a Specification. soe 2 
’ But for Ignorance we may take the 9th Age, and fo down 
tothe Reformation. Even as low as Q. Elizabeth, although 
‘Learning began to flourifh, yet we may guefs how Matters 
‘flood, even among the Clergy, ba her 53 Injun&. No. 1559. 
‘Such as are but mean Readers, fall peruse over before, once or 
‘twice the Chapters and Homilies, to the intent they may read 
‘to the better Underftanding of the People, the mere Enconrage~ 
‘ment to Godlinefs. Spar. Colle&. pag. 82. But this is no- 
thing in Comparifon to the Ages before, when the Monk 
faid, Grecum non eft legi, or as Efpencens more elegantly | 
hath it, Grece noffe fufpefium, Hebraice prope Hareticunt. 
Which Sufpicion (faid the learned Hakeewill) Rhemigius 
furely was not puilty of, in'commenting upon diffamatas 
A. Thef. 1. 8. cm faith that St. Pex? fomewhat improperty 
put that for diewlgatus, not being aware thet St. Paid wrote 
‘ in 





a meee me ee 
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as this or that Age or Nation (20) only ? Why 
fhould the Greeks, the Arabians, the Perfians, or 
the Egyptians of old, fofar exceed thofe of the 


fame Nations now ? Why the Africays:and Ameri- 
eans fo generally ignorant and barbarous,. and 


the Europeans, for the moft part, polite and culti- 


vated, addicted to Arts‘and Learning ? How — 


could 








in Greek, ‘and not in Latin. Nay fo preat was their Igno- 


_- gance not only of Greek, but of Latin too, thata Prick 


baptized in womine Patria, &f Filia, & Spiritua fanda, 
Another fuing his Parifhioners for not paving his Church, 


eught to be burnt, becaufe the Apoftle faid Hmeticum. dea 
eita. Two Fryars difputing about a Plurality of Worlds, 
one proved it from Amnon decem funt fati mundi ? The other 
replied, Sed ubi funtnovem ? And notwithftanding their Ser- 


vice was read in Latin, re fo little was that underftaod, that, 


en old Pricft in Hey. VIII. read Mumpfimus Domine for Sumpfie 
mus: and being admonifhed of it, He faid,he had done {0 for 
Thirty. Years, and wonld not leave his old Adwmpfimus for 
their new Sampfimus. Vid. Hakew. Apol. L. 3. c. 7.Seh 2 

(20) There is (jt feems) in Wits and Arts, as in all things 


befides, a kind of circular Progrefs : they have their Birth, - 
_ fheir Growth, their Flourifhing, their Failing, their Fading; 


and within @ while after, their RefurreFion, and Refiourife 
ing again. The Arts flourifbed for a long time among the 
Perfians, the Chaldeans, tbe Egyptians, ~--n»2= But after- 
avavds the Grecians got the Start of them, and are now be- 
eome as barbarous themfelves, as formerly they efteemed a 

befides themfelves to be. About the Birth of Chriff, Lear- 
ming began to flourifh in Italy, and {pread all over Chrifter- 
dom, tilf the Goths, Hunns and Vardals ranfacked the Li- 
braries, and defaced almeft all the Mongments of Antiqui- 
ty ; fo that the Lamp of Learning [eemed to be put ovt 
for near the Space of 1090 Years, till the firft Manfir King 


of Africa and Spain raifed up, .and fpurred forward the 
Avabian Wits, by great Rewards and Encouragemenis 
Afterwards Petrarch opened fuch Libraries as were unde- 
 malithed. He was feconded by Boccace, and Fohn of Raq 

Manna, and foon. after by Aretinge, Philelphus, Valla, be. 
_ dead thole were followed by Bnegs Sylvius, Angelus ne 
< 7 itanaly 


: kV. . 


aie it from Jex.17. Paveant illi, non paveem Ego. Some ,,, 
ivines in Erafmus’s time undertook to prove Hereticks 


vibe 





- nious 
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could ic come to pafs.that the, Ufe of the Magnet 

(21); Printing (22), Clocks(23), Telefcopes (24), 
: pens 7 So ay 





litanus, Hlermolaus Barbarus, Marfilius Ficinas, and Fob. 
Picus of Mirandula. Thefe were backed by Rad. Agricola, 
Reucline, Melan&hon, Foach. Camerarins, Wolpblazius, 
Beat. Rheanus,Almaines : by Erafmus of Rotterdam ; Vives, 
a Spaniard ; Bembus, Sadoletus, Eugubinus, Italians: Tura 
nebus, Muretus, Ramus, Pitheus, Budeus? Amiot, Scaliger, 
Frenchmen: Sit Iho. Adoreand Linaker, Englifhmen. And 
about this time, even thofe Northern Nations yielded their 


e great Men ; Denmark yielded Olaus Magnus, Holfter, Tycho 


rabe,and Hemingius ;and Poland, Hofius, Frixius,and Cramer 
rus. But to name the Worthies that followed thefe, dowa 
to the prefent time, would be endlefs, and next to ime 
pofible. See therefore Hakewill’s Apolog. L. 3, ¢. 6. § 2. 
(21) Dr. Gilbert the moft learned and accurate Writer on 
the Magaet, fhews that it’s Attradive Vertue was known 
as early as Plato and Ariftotle : but it’s Diredion was a dif 
covery of later Ages. He faith, .Superiori evo: 300 ant 400 
labentibus annis, Motus Magneticus in Boream &P. Anfirnm 
reperius, aut ab hominibus rurfus recognitus fuit. De Mag. 
L.3.c. 1. But who the happy Inventer of this lucky 
Difcovery was, is not known. There is fome, not inconfi- 
derable, Reafon, to think our famous Countrey-man, Rog. 
Bacon either difcovered, ox at leaft knew of it. But for it’s 
Ufe in Navigation, Dr. Gilbert faith, In vegno Neapoliteno 
Melphitani omniam primi (uti ferunt) pyxidem inftruebant 
nauticam, — edeti a cive quodam Fol. Goia A. D. 
1300. ibid. If the Reader hath a mind to fee the Argue 
ments for the Invention, being as old as Solomon's or Plax- 
tus's time, or of much younger date, he may confult Hake- 
will. ib. c. 10. § 4. or Purchas Pilgr. L. 1. ¢. 1. § % : 
As to the Magnetick Variation, Dr. Gilbert attributes the 
Difcovery of it to Sebaftian Cabott. And the Declination, 
or Dipping of the Needle, was the Difcovery of our inge~ 
0b. Norman. And laftly, the Variation of the Va- 
Fiation was firft found out by the ingenious Mr. H. Gelli-~ . 
brand Aftton. Prof. of Grefham-Col. about 1634. Vid. Gellibr. 
Difc. Math. on the Variat. of the Magn. Need. and its Variat. 





Anno 1635, Bose Pg | 2 

To thefe Difcoveries, I hope, the Reader will excufe ms 
if 1 add one, of my own which I deduced fome Years ago 
from fome magnetical Experimgptsand Obfetyations I meee x 
| 7 ie 7 aobic 
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which Difcovery I alfo acquainted our Royal-Society with 
fome time fince, viz. That as the common, harlvontal Nees 
dle is continually varying towards the E. and W. fo is the 
Dipping-Necdle varying up and down, towards or from- 
ah the Zenith, with the magnetick Tendency defcri- 
bing indeed a Circle round the Pole of the World, asI 
conceive or fome other point. So that if we could procure 
a Needle fo nicely ade. as to point exa&ly according 
to it’s magnetick Dire@ion, it would: in fome certain Num- 
‘ber of Years, defcribe a Circle of about 13 gr. Radius 
round the magnetick Poles Northerly and Southerly. This 
I have for feveral Years fufpe&ed, and have had fome Rea- 
fon for it too, and three or four Years agoe mentioning it 
at a Meeting of our Royal-Society, they were leafed to 
‘caufe it to be entered in the Journals: but I have not yet 
been fo happy to procure a tolerably good Dipping-Nec- 


dle, or other proper one to my Mind, to bring the thing to 


fufficient Teft of Experience ; as in a fhort time I hope to 
o having lately hit upon'a Contrivance that may do the 
| thing. S 
(25) It is uncertain who was the Inventer of the Art of 
‘Printing, every Hiftorian afcribing the Honour thereof to his 
own City or Country.Accordingly fome afcribe the Invention 
of it to Fobn Guttenberg a Knight of Argentine about 1449, 
and fay that Fuxfus was only Bis Affiftant. Bertius afcribes 
it to Lawrence Fobn of Haerlem, and faith Fuft or Fasf 
ftole from him both his Art and Tools. And to name 10 
“more, fome attribute it to Fobn Fuf or Fauft and Peter 
Sckoeffer (called by Fuft in fome of his Imprimaturs, Pet. de 
‘Gernefbem puer meus.) But there is now to be feen at Haerlem 
@ Book or two printed by Laur. Kofter before any of thele, 
tiz. in 1430 and 1432 (See At. Ellis’s Letter to De. Tyfon 
in Phil. Iranf. No. 286.) But be the firft Inventer who it 
‘will, there is however great Reafon to believe, thatthe Art 
recieved great Improvements from Faxf and his Son in Lat 
Schoeffer ; the latter being the Inventer of metalline Types, 
‘which were cut in Wood before, firft in whole Blocks, and 
afterwards in fingle Types or Letters. See my learsed 
pee Mr. Wanley's Obfervations in Philof. Tranf. No. 288 
-and 310. | 
(a3) Concemling the Antiquity and Invention of Clocks 
and Clock-work, I refer the Reader to a little Book, called 
the Artificial Clock-maker. Ch. 6... Where there is fome Ac- 
count of the Ancients Inventions in Clock-work, as Archi- 
-medes's Sphere, Ctefibius’s Clock, &fc. — r 
(24) The Invention of Telefcopes, Hieron. Syrturus givés 
‘this Account of, Prodiit-Anno 1609 few Genius, fen alter 
oe By vit 
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and an hundred things befides fhould efcape the 
Difcovery of Archimedes, Anaximander, Anaximes 


© mes, Pofidonius, or other great Virtuofo’s of the 
~, €atly Ages, whofe Contrivances of various En- 
i» §ines, Spheres, Clepfydre and other curious In- 
; Hruments are recorded (25)? And why cannot 


| the 


icy Ur adbuc incognitus, Hollandi {pecie, qui Middleburgi in Ze 
yy: landia convenit Fob. Lipperfein 
, plura tam cava quam convexa, confici. CondiGo die rediit , 
» abflutum opes cupiens, atque ut fatim babuit pre manibus, 
i bina fufcipiens, cavum fell. & convexum, unum & altevum 
, oculo admovebat, & fenfim dimovebat, five ut punfum concure 
 fus, fle ut artificis opus probavet, poftea abiit. Artifex, inge= 





Fufit perfpicilla 


nit minime expers, EP novitatis curiofus, coepit idem facere GP 


 imitari, &c. Vid. Muf. Worm. L. 4. ¢. 4. 


(25) Among the curious Inventions of the Antients, 


4 Avchytas’s Dove was much famed: of which Aul. Gellixs 
z, givesthis Account, Scripferunt Simulachrum Columbe e ligno 
git #6 Archyta rations quadam difciplinague mechanica fadum, 

; wlafe. Ita erat fcilécet libramentis fufpenfum, & aura Spiri- 


tus inclufa atque occulta concitum. . No&. Attic. L. 10. c. 12. 
The fame eminent Pythagorean Philofopher (as Favorinus 


, in Gellivs calls him) is by Horace accounted a notable Geo 
, metrician too, Le maris et terre, mumeroque carentis avene 
; Menforem Archyta. Among the reft of his Inventions 
; Children’s Rattles are afcribed to him. Arifotle calls them 


"Agwurs ararayn. Polit. 8. i.e. Archytas’s Rattle. And Di- 
ogenranus the Grammarian gives the Reafon of his Inventi= 
on, "Apyurs grarayn tal sey &c. That Archytas’s Rattle 


: wasto quiet Children ; for he baving Children contrived the 
, Rattle, which he gave them to prevent their (tumbling, d)- 


acuaguowes) other things about the Ho: fe. 

To thefe Contrivances of Archytas we may add Reglomon« 
tanus’s Wooden Eagle, which flew forth of the City aloft in 
the Air, met the Emperor a good Way off, coming towards it, 
and having faluted him, returned again, waiting on him to 


, the City Gates, Alfo his fron-fly, which at a Feaft flew forth 


of bis Hands, and taking a Round, returned thither again. 
Vid. Hakewill ub. fupr. c. 10. §. 1: | 
As to other Inventions of the Antients, fuch as of Letters, 


‘Bricks and Tiles and Building Houfes, with the S4w, Rule 


tnd Plumbet, the Lath, Augre, Glue, &c. alfe the mering 
—  Bb- . Brafs, 
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the prefent or paft Age, fo eminent for polite 
Licerature, for Difcoveries and Improvements 
in all curious Arts and Bufineffes (perhaps beyond 
any known Age of the World, why cannot it, I 
fay) difcover thofe hidden Quefita, which may 
probably be referved for the Difcovery of future, 
and lefs learned Generations ? 
- Of thefe Matters no fatisfadory Account can 
be given by any mechanical Hypothefis, or any 
other way, without taking in the Superinten- 
dence 








e 


Brafs, Gold, and other Metals ; the Ufe of Shields, Swords, 


Bows, and Arrows, Boots, and other Inftruments of War; : 
the Pipe, Harp, and other mufical Inftruments ; the buil- ; 
ding of Ships, and Navigation, and many other things be- . 


fides ; the Inventers of thefe (as reported by ancient Heathen _ 
Authors, may be plentifully met with in Pliz. Nat. Hift. L. - 


9... 56. 

But in this Account of Pliny, we may obferve whence the 
Ancients (even the Romans themfelves in fome Meafure) had 
their Accounts af thefe Matters,viz. from the fabulous Greeks, 
who were fond of afcribing every thing to themfelves. The 
Truth is (faith the moft learned Bifhop Stillingfleet) there is 
nothing in the World ufeful or beneficial to Mankind, but they 


have made a Shift to find the Author of it among themfelves. | 


_ Uf we enquire after the Original of Agriculture, we are told of | 


Ceres and Triptolemus ; éf of Paflurage, we are told of an 


Arcadian Pan ; if of Wine, we prefently bear of a Liber Pater ; : 


_ af of Iron Inftruments, then who but Vulcan? if of Adufck, 
_ none like to Apollo. If we prefs them then with the Hiftory 
of other Nations, they are as well provided bere : if we enquire 
an account of mun Afia, or Libya; for the ft we are 
told a fine Story of Cadmus’s Sifter ; for the fecond of Prome- 
theus's Mother of that Name ; and for the third of a Daugh- 


ter of Epaphus. And fo the learned Author goes on 


with other particular Nations, which they boafted them- 
felves to be the Founders of. Only the grave Athenians 
thought Scorn to have any Father affigned them, their only 
Ambition was to be accounted Aborigines &* genuini Terra. 
But the Ignorance and Vanity of the Greek Hiftory, that 
learned Author hath fufficiently refuted. Vid. Stilling. Orig. 
Sacr, Part. 1. B. 1. Ch. 4. o 

re r (26) 
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dence of the great Creator and Ruler of the 
World : who oftentimes doch manifeft himfelf in 
fome of the moft confiderable of thofe Works of 


’ Men, by fome remarkable Tranfa@ions of his 
’ Providence,or by fome great Revolution or other - 
* happening in the World thereupon. Of this I - 


might inftance in the Invention of Printing (26), 


- fucceeded firft by a Train of Learned Men, and 


ee es ae: Uae 


the Revival of Learning, and foon after that by 


— the Reformation, and the much greater Improve- 


‘ ments of Learning at this Day. But che moft 


confiderable Inftance I can give is, the Progrefs 


_ of Chriftianity by means of the civilized Difpofi- 
. tion, and large Extent of the Roman Empire. The 
. later of which, as ic made way for human Power; 
« fo the former made way for our moft excellence 


* Religion into the Minds of Men. And fo I hope, 
 and.earneftly pray, that the Omnipotent and — 


- Allwife Ruler of: the World will tranfad@ che 
: Affairs of our moft-holy Religion e’re it be long 


oe ee ae 
~ oe 


' inthe Heathen World; that the great Improve- 


" ments made-in the laft, and prefent Age, in Arts 
, and Sciences, in Navigation and Commerce, may 


be a means to tranfport our Religion as well as 
Name, through all the Nations of the Earth. 


’ For we find that our Culcure of the more polite 


and curious Sciences, and our great Improve- 
ments in even the mechanick Arts, have already 
| | made 








(26) Whether Printing was invented in 1440, as many 
imagine, or was fooner practifed, in 1430 of 1432, as 
Mr. Ellis’s Account ofthe Dutch Infcription in Phil. Traaf. 
No. 286. doth import ; it is however manifeft, how great 
an Influence (as it was natural) this Invention had in the 

tromotiag of Learning foon afterwards, mentioned before 
in Note 20. After which followed the. Reformation about 


the Year. 1g17... | 
| Bb 2 (7) 
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made a Way for us into fome of the Jargeftand -. 
fartheft diftant Nattons of the Earth ; particular. - 
ly into the great Empire of China (27). : 
And now before I quit this Subje@, I cannot. 
but make one Remark, by way of practical Infe. .- 
rence from what hath been laft faid ; and thatis, .. 
Since it appears that the Souls of Men are orde- 
red, difpofed and aQuated by God,, even in fecu- 
far, as well as fpiricual, Chriftian A@s ; a Duty ., 
arifech therefrom on every Man, to purfue the ., 
Ends, and anfwer all che Defign of the divine ,, 
Providence in beftowing his Gifts and Graces up- .,; 
on him. Men. are ready to imagine their Wit, :.. 
‘Learning, Genius, Riches, Authority, and fuch ,. 
like, to be Works of Nature, things of Courf, ., 
‘or owing to their own Diligence, Subtilty, or .., 
‘Secondary Caufes ; that they are Mafters of ther, ;,, 
‘and at Liberty to ufe them as they pleafe, to ... 
gratify cheic Luft or Humor, and fatisfy theirde- 
praved Appetites. But it is evident, chat thefe .. 


Chingy 


) 








__ (27) The Chinefe being much addiGed to Judicial Aftro- 
logy, are great Obfervers of the Heavens, and the Appea- % 3 
rancesin them. For which Purpofe they have an Obfert- - 

tory at Pekin, and Five Mathematicians appointed to watch i. 
every Night ; Four towards the four Quarters of the World, * 
and One towards the Zenith, that nothing may efeape their *( 

-Obfervation. Which Obfervations are the next Morning “i 

‘ brought to an Office to be regiftred. But potwitniiane its she 
this their Diligence for manyAges,and that the Emperor hat 
kept in his Service above 100 Perfons to regulate the Ka- " 

‘Tendar, yet are they fauch mean Aftronomers, that they owe **i 

: the Regulation of their Kalendar, the Exaf&nefs in calcu- <i, 

“lating Eclipfes, &c. to the Europeans ; which renders the 44, 

’ European Mathematicians fo acceptableto the Emperor,.that 

: Father Verbieft, and divers others, were not only made Prin- 
eipals in the Obfervatory, but put into Places of great 

' Truftin the Empire, and had the greateft Honours paid 
them at their Deaths. Vid. La Comte Adem. of China. Letter 

ad. Be. Pia. Has ; a 


(28) 
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| things are the Gifts of God, they are fo many 
' Talents entrufted with us by the infinice Lord of. 


the World, a Stewardfhip, a Truft repofed in us ;° 


> for which we muft pive an Aceount at the Day 
- when our Lord fhall call: according to that pa- 


fh. ane ae 


“ pabolical Reprefentation of this Matter by our 
- Blefled Saviour. Mast..25..14 a ae 


Our Duty then is not to abufe thefe Gifts of . 


God, wot to negled the Gift that is in us, not to bide. 


our Talent in the Earth ; but as St. Paw! exhorceth. 
* Timothy, 2. Tim. 1.6. we muft (ir up the Gift of 
* God which is in us, not letit lie idle, concealed: or 
* dead 3 but we mutt dralamuedy wt aeleuop, blow it up, 


| and enkindle it, as the Original imports; we mutt 
‘improve and employ our Gift to the rk " 


the Giver; or in chat Miniftration,; that U | 
the World, for which he gave ic. Our Steward-— 
fhip, our Craft, our Calling, be ic that of the 
Ambaffadors of Heaven, committed to us, as 


2 "twas to Timothy, by the laying on of Hands ; or 


be ic che more fecular Bufineffes of the Gentle- 
man, Tradefman, Mechanick, or only Servant ;. 


_ hay our good Genius, our Propenfity co any 


*. Good, as fuppofe co Hiftory, Mathematicks, Bo-. 
; tany, Natural Philofophy, Mechanicks, ec. I 
is fay all thefe Occupations, in which the Provi- 
' dence of God hath engaged Men, all thefe In- 
_ Clinations to which his Spirit hath difpofed chem, 
; Ought to be difcharged with that Diligence, that 
' Care, and Fidelity, that our great Lord and 


Mafter may not fay to us, ‘as was faid to the un- 
faichful Steward, Luk. 16.2. Give an Account of 
thy Steward(hip, for thou mayef? be no longer Steward : 
but that he may fay, as ’tis in the Parable before 
ciced 


@amike ard ~ se @ fas 


(28) 1. Tim. 4 1g. 
Bb 3 (29) 
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cited, Matt. 25.21. Well dome thou good and faithful 
Seruant, thou baft been faithful aver a few things, I 
will make thee Ruler over many things, enter thon into 
the Foy of thy Lord. Since.now the Cafe is thus, 
let us be perfuaded to follow Solomon's Advice, 
Ecclef. 9. 10. Whatfoever thy Hand findeth to do, do 


_ it with thy Might (29): “ lay hold on every Oc- 





2 


‘ 


** cafion that prefents itfelf, and improve it with . 
pre 9 p 


“* che ucmoft Diligence ; becaufe nowisthetime | 


** of Action, . both in the Employments of the 
‘* Body, and of the Mind ; now is the Seafon 
“* of ftudying either Arts and Sciences, or Wif- 
‘© dom and Werte: for which thou wilt have no 


** Opportunities in the Place whither thou art - 


‘© going, intheother World. For there is no Work 
*€ nap Device, nor Knowledge, nor Wifdow in the Grave 
§° sybither tho goeft. 3 





CHAP. I. 
| Of Man's Bo DY, particularly it’s Post UR E. 


Hw thus, as briefly as well as I could, fur- 
L & veyed the Sou}, tet us next take a View of 
Man's, Body. Now here we have fuch a Multipli- 
city of the moft exquifite Workmanthip, and of 
the beft Contrivance, that if we fhould {tril 
furvey the Body from Head to Foot, and fearch 
only into the known Parts, (and many more lie 
undifcovered) we fhould find too large and tedi- 
| ous a Task to be difpacched. I fhall therefore 
have time only to take a Tranfient, and — 
kin 








ay at 


trickinloc |. 


(1) 


rai. 


, 
Ny 
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kind of View of this admirable Machine, and chae 
fomewhar briefly too, being prevented by others, 
particularly two excellent Authors of our own 
(1), who have done it on the fame Account as 

my felf. Andthe -= 
1. Thing chat prefénts itfelfto our View, is the 
Ere Poffure (2) of Man's Body: which is far che 
moft, if not the only commodious Pofture for a 
Rational Creature, for him that hath Dominion 
over the other Creatures, for one that can invent - 
ufeful things, and pradtife curious Arts. For 
without chis Ere@& Pofture, he could not havé | 
readily turned himfelf to every Bufinefs, and on 
every Occalion. His Hand (3) particularly could 
: foe’ not 


® 








(1) Ady. Ray in bis Wifdons of God manifefted in the Works 

Creation Part 2d. and Dr. Cockburn Effays Faith. Part. fr. 

ay 5. : ae 

(2) td bance providentiam Natuve tam diligentem (of which 
he had been before fpeaking] tamgue folertem adjungi multa 
pofunt, e quibus intelligatur, quanta res hominibus a Deo, 
quamque eximia tribute funt-: qui primum eos humo excita~ 
tos, celfos EF eveFos conftituit, ut Deorum cognitionem, celum 
intuentes, capere poffent. Sunt enim e terra bomines non wt 
tncole, atque habitatores, fed quafi [pefatores fuperarum re~ 


rum, atque coleftinm, quarum fpefaculum ad nullum aliud 


&enus animantium pertinet. Cic.de Nat. Deor. L.2.  - 
(3) Ut autem fapientifimum animalium eff Homo, fic & 
anus funt organa fapienti animali convenientia. Non enim — 

quia Manus habuit, propterea eft fapientifimum, ut Anaxago> 

ras dicebat ; fed quia fapientifimum erat, propter Loc Manus 
babuit, set velTifime cenfuitAriftoteles. Non enim Manus ip- 
fe hominem artes docuerunt, fed Ratio. Manus autem inf ; 
unt artinm organa, &c. Galen. de Uf. Part. L. 1... 3. Aftcr 
which in the reft of this firft Book, and part of the fecond, 
he confiders the Particulars of the Havd, in order to enquire, 
as he faith ch. 5. Num eam omninod Conffitutionem babzat 

[manus] gua meliorem aliam babere non potuit ? - 
Of this Part, (and indeed of the other Parts of human 

Bodies) he gives fo good an Account, that I confefs I ¢ould 

‘not but admire the Skill of that ingenious and famed Hea- - 

Bb4 then, 


? 
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not have been in fo great Readinefs to execute the 
Commands of the Will, and Diétates of the Soul. 
His Eyes would have been the moft prone 
and incommodioufly firuated of all Animals ; but 
by this Sicuation, he can caft his Eyes upwards, 
downwards, and round about him :.he hath a glo- 
rious Hemifphere of che Heavens (4), and anam- 
ple Horizon on Earth (5) to entertain his Eye. 


then. For an Example, (becaufe it is a little out of the 
Way) Ifhall pitch upon his Account of the different 
Length of the Fin ers, L.1. c. 24. The Reafon of this 
Mechanifm, he faith, is, That the Tops of the Fingers may 
come to an Equality, cum magnas aliquds moles in circuits 
comprehendunt, € cum in feipfis bumidum vel parvum corpus 
gontinere conantur. Apparent vero in unam civculi cire 
cumferentiam convenire Digiti quinque in adtionibus bujufmodt, 
maximie quando ak td Spharicum corpus comprebendunt. 
And this Evennefs of the Fingers Ends, in grafping Sphzti- 
cal, and other round Bodies, he truly enough faith, makes 
the Hold the firmer. And it feems a noble and pious Der 
_fign he had in fo ftrifly furveying the Parts of Man’s Body, 
: hich take in. his own tranflated Words, Cum multa nam- 
que effet apud vetcres, tam Medicos, quam Philofophos de uti- 
Sitate particularum diffentio (quidam enim corpora noftra nul- 
lius gratia effe fafa exiftimant, nullaque omnino arte ; alii 
autem © alicujus gratia, & artificiofe, ) primum 
guidem tanta bujus diffentionis wemmessy invenire fiudui : dein- 
dle vero {f unam aliquam univerfalem methodum confrituere, 
qua fingulavym partium corporis, EP eorum que illis accidunt, 
utilitatem invenive poffemus. Ibid. cap. 8. 
(4) Pronaque cum fpefant animalia cetera terram 
Os Homini fublime dedit, coclumque tneri 
Fut, & eredos ad fidera tollere vultus. ; 
| | Ovid. Metam. L. 1, car. 84 
(5) If any fhould be fo curious to defire to know how 
far a Man’s Profpe& reacheth by means of the Height of 
his Eye, fuppofing the Earth was an uninterrupted Gldbe, 
‘the Method is a common Cafe of Right angled plain Tri- 
angles ; where two Sides, and an oppofite Angle are given. 
Thus in Fig. 4. 4 HB is the Surface, ora great Circle of 
the terraqueous Globe: Cthe Center, H C it’s Semidiame- 
ter; Ethe Height of the Eye: .and forafmuch as H E£ isa 
‘Tangent, therefore the Angle at H is a Right-angle. - 
: | * that 


ier sae 
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thatthere are given HC 3967,737Miles, or 20949655 Englifh 
_ Feet pecs to b. in. Note 1.)C E the fame Length 
with the Height of the Eye on the Maft of Ship, or at only 
a Man’s Height, &c. added to it: and E HC the oppofite 
A rR e. By which three Parts given, it is eafy to 
find all the other eee of the Triangle. And firft the An- 
fle at C, in order to find the Side HE, the Proportion is, 
s the Side C Z, to the Angle at H:: So the Side HC, to the 
Angle at E, which being fubftrafted out of 90 gr. the Re~ 
mainder is the Angle at C. Andthen, As the Angle at E 
is to it’s cppeis Side HC, or elfe, As the Angle at H isto 
it’s oppofite Side CE:: So the Angle at C to its oppofite 
Side £ H, the vifible Horizon. Or the Labour may be 
_ fhortned, by adding together the Logarithm of the Sum of 
the two given Sides, at the Logarithm of their Difference: 
the Halfof which two Logarithms, is the Logarithm of the 
Side required, neatly. For an Example we will take the. 
two Sides in Yards, by Reafon {carce any Tables of Loga- 
rithms will ferve us farther. The Semidiameter of the Earth 
. 18 6983218: the Height of the Eye is 2 Yards more , the 
. Sum of both 13966438, | - | 


Logar. of which fum is 7.1450856 
Logar. of 2 Yards (the Differ.) is 0.3010300 

' Sum of both Logar, ' 74461156 , 
The Half Sum - 347230578 


is the Logar. of 5285 Yards == 3 Miles, which is the 
Length of the Line £ H, or Diftance the Eye can reach at 6 
Feet Height. | 

This would be the Diftance, on a perfe& Globe, did the 
vifual Rays come to the Fyc ina ftrait Line. But by means 
of the Refra&tions of the Atmofphere, diftant Objedts pn 
the Horizon appear higher than really they are, and may be 
een at a greater Diftance, efpecially on the Sea ; which is 
2 Matter of great Ufe, efpecially to difcover at Sea the 
Land, Rocks, €%c. and it isa great A& of the divine Pro- 
vidence in the Contrivance and Convenience of the Atmof- 
phere, which by this means enlargeth the vifible Horizon, 
and is all one asif the terraqueous Globe wag much larger ~ 
than really it is. As to the Height of the Apparent above 
the true Level, or how much, diftant Objes are raifed by 
the RefraGions, the ingenious and accurate Gentlemen of 
the French Academy-Royal have giyen us a Table in their 
Meafure of the Barth ; Art. 12. 6) 
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And as this Erection of Man’s Body is the moft 
compleat Polture ; fo if we furvey the Provifion 
made for it, we find all done with manifeft De- 
fign, che utmoft Are and Skill being employed 
therein. To pafs by ‘the particular Conformati- 
on of many of the Parts, che Ligaments and 
Faftnings to anfwer this Pofture, as che Faftning, 
for inftance, of the Pericardium to the Diaphragm 
(which is.peculiar to Man (6) I fay pafling bya 
deal of this Nature, manifefting this Pofture to 


be an A@ of Defign) let us ftop a little at the curi- : 
ous Fabrick of the Bones, thofe Pillars of the Bo- ~’ 


dy. And how artificially do we find them made, 
how curioufly placed from the Head to Foot! 
The Vertebre of the Neck and Back Bone (7) 
made. fhort and complanated, and firmly braced 


with Mufcles and Tendons, for eafy Incurvati- ~ 


ons of the Body, but witha! for greater Strength, 
to fupport the Body’s own Weight, together with 
other additional Weights it may have Occafion 
to bear. The Thigh-Bones and Legs long, and 
ftrong, and every way well ficted for the Motion 
of the Body. The Feet accomodated with a 


great Number of Bones, curioufly and firmly . 
tacked together (to which muft be added the mi- . 


niftry of the Mufcles (8) to anfwer all the Moti 
. | - tions 





aE 


(6) See Book 6. Ch. 5. Note 7. 

(7) See Book 4. Ch. 8. Note 2. SO 
(8) The Mechanifm of the Foot would appear to be won- 
derful, if [fhould defcend to a Defcription of all parts: 
but that would be too long for thefe Notes: therefore 4 
brief Account (moft of which I owe to the before comme? 
ded Mr. Chefelden) may ferve for a Sample. In the firft 
F lace, it is neceffary the Foot fhould be concave, to enable 
us to ftand firm, and that the Nerves and Blood-Veffels may 
be free from Comprefion when we ftand- or walk, In order 
hercunto the long Fexers of the Toes crofs one another . 
: tag 


x 


‘Sefamoid Bones o 


Chap. Il. Of Man's Pofture. 327 


tions of the Legs and Thighs, and at the fame 


time to keep the Body upright,and prevent it’s fal- 
ling, b¥ readily aflifting againft every Vacillation 
thereof, and with eafy and ready Touches keep- 
ing the Line of Innixios, and Center of Gravity in 


" due Place and Pofture (9). 


And as the Bones are admirably adapted to. 
prop, fo all the Parts of the Body are as incom- 
parably placed to poife it. Not one Side too 
heavy for the ather, but allin nice Lquipoife ; 


- She Shoulders, Arms, and Sides xquilibrated on 
one Part; onthe other ‘Part the Vifcera of the 


Belly counterpoifed wich the Weight of the Sca- 


_ pular part, and that ufeful Cufhion of Flefh behind. 


And laftly, to all chis we may add the wonder- 
ful Concurrence, and miniftry of the prodigious: 
Number and Variety of Mufcles, placed through- 


, out the Body for this Service: that they fhould: 


fo readily anfwer every Pofture, and comply- 


) with every Motion thereof, without any previous. 


_ Thought: 








m the Bottom of the Foot, in the Form of a St. Andrew's 
- Crofs, to incline the leffer Toes towards the ‘great One, 
_ and the great One towards the lefler. The fhort Flexors are 


chiefly concerned.imdrawing the Toes towards the Heel. 
The Tranfverfalis Pegs draws the Outfides of the Foot to-: 
wards each other ; and by being inferted into one of the 

, f the great Toc, diverts the Power of the 
Abdudfor, Adufcle (falfely fo called) and makes it become 2 
Flexor.” And laftly the Peronexs longus runs round the outer 
Ankle, and obliquely forwards crofs the Bottom of the’ 


Foot, and at once helps to extend the Tar/us, to conftri& 
, the Foot, and to dire& the Power of the other Extenfors to~ 
. Wards the Ball of the great Toe. Hence the ‘Lofs of the 
. Great Toe is more than of all the other Toes. See alfo 


Mr. Coeuper’s Anat. Tab. 28. Se. 
(9) It is very well worth while to compare here what - 


. Borel faith de mptu Animal. Par. 1. cap. 18. de flatione Ani- 
» Mal. Prop, 132. &e. to which I refer the Reader, it being . 


feo long to recite here. 


\ ; (19) 
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' Thought or Reflext act, fo that (as the excelfent_ 


Borells (10) faith) ‘© Ic is worthy of Admiration, 
“* that in fo great a Wariety of Motions, as run- 
“ ning, leaping, and dancing, Nature's Laws 
“ of Aquilibration fhould always be obferved; 
** and when negleded, or wilfully cranfgreffed, 


* ly tumble down. 


a 


ETE ITED 





CHAP. If. 


Of the Figure and Suare of Man'’sBopy, * 


T H E Figure and Shape of Man’s Body is the 
— moft commodious that could poffibly be in- 
vented for fuch an Anima); the moft agreeable 
to his Motion, to his Labours, and all his Occa- 
fions. For had he been a Rational Reptile, he 
could not have moved from Place to Place faft 
enough for his Bufinefs, nor indeed have done any 
almoft. Had he been a Rational Quadrupede, 
among other things, he had loft the Benefit of his 
Hands, thofe noble Inftruments of the moft ufe- 
ful Performances of the Body. Had he been 
made a Bird, befides many othgs great Inconve- 
niences, thofe before mentioned of his Flying, 
would have been fome. Ina Word, any other 
Shape of Body, buc that which che Allwife Cre- 
ator hath given Man, would have been as in- 
commodious, as any Pofture but that of Ere@: 
it would have rendered him more helplefs, or have 
put it in his Power to have been more pernici- 


Ous, or deprived him of ten thoufand cae or 
ea~ 


a re ee 
(10) Borel, ibid, Prop. 142. | | (1) 


** that che Body mutt neceffarily and immediate-- 





_ Sizes would in fome particular or other, have 
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Pleafures, or Conveniences, which his-prefent 
Figure capacitates him for. — 





CHAP. IV. | 
Of the StaTURE 4nd S128 of Man's Bory. 
AS in the Figure, fo in the Stature and Size of 
Man’s Body, we have another manifeft In- 
dication of excellent Defign. Not too Pygmean 
(1), nor too Gigantick (2), either of which 


been incommodious to Himfelf, or to his Bufinefs, 


or to che reft of his fellow Creatures. Too 
_ Pygmean would have rendered him too puny a 
. Lord of the Creation, too impotent and unfit to 


ae aa ~~ oon =~, € 


-_ wre 


ey “S  « 


re cS 


manage the inferiour Creatures, would have ex- 
‘pofed him tothe Affaults of the weakeft Animals, 
to the ravening Appetite of voracious Birds, and 
have put him in the Way, and endangered his 
being trodden in the Dirt by the larger Animals, 
He would have been alfo too weak for his Bufie 
nefs, unable to carry Burdens, and ina Word to 
tranfaa& the greater Part of his Labours and Con- 
cerns, a. 

And on the other Hand, had Man’s Body been 


. made too monftroufly ftrong, too enormoufly 


Gigan- 








(1) What is here urged about the Size of Man's Body, 
May meni Sean of Lucretius's Reafons why Nil ex nibilo 
gienitur. His Argument is | | 

Denique cur Homines tantos natura parare 

Non potuit, pedibus qui pontum per vada poffent 

Tranfire, & magnos manibus divellere monteis ? | 

Lucret. L. 1. Car. 200. 

(2) Hand facile fit ut quifquam &F ingentes corporis vires, 
& ingenium futiilt babeat, Drodor Sicp L117, 2 : . 
oo 3 | 3 
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Gigantick (3), it would haye rendered him a 
? dan- 








(3) Although we read of Giants before Noab’s Flood,Gen. 
6. 4. and more plainly afterwards in Num. 13. 33. Yet there 
is great reafon to think the fize of Man was always the fame 
from the Creation. For as for the Nepbilim or Giants,in Gen. 
6, the Ancients vary about them : fome taking them fos 
great Atheifts, and Monfters of Impiety, Rapine, Tyranay, 
and all Wickednefs, as well as of monftrous hares bins 
ing as indeed the Hebrew fignification allows. 

And as for the Nephilim in Num. 13. which were evident- 
ly Men of 2 Gigantick Size, it muft be confidered, that it is 
rey Pst the Fears and Difcontent of the Spies, might 
add fomewhat ‘thereunto. 


But be the Matter as it will, it is very manifeft, thatin 


both thefe Places, Giants are {poken of as Rarities, and :; 


Wonders of the Age, not of the common Stature. And fach 
Inftances we have had inall Ages; excepting fome fabu- - 
lous Relations: fuch asI take to be that of Dheutobocchus, 
who is faid to have been dug up, Anmo 1613, and to have . 
been higher than the Trophies, and 26 feet long ; and ne 
better I fuppofe the Giants to have been, that O/. Adagnas 
gives an account of in his 5th Book, fuch as Harthen, and 
archater, among the Men ; and among the Women, reperta 
ef (faith he) puella im capite vulnerata, ac mortua, if-  .. 
uta chlamyde purpurea, longitudinis cubitorum 50, latitudinis .. 
inter bumeros quatuor. Ol. Mag. Hif.L.5.c.2. 
But as for the more credible Relations of Goliath (whofe .. 
Height was 6 Cubits and a Span, Sam. 17.-4. which accord- 
ing to the eer Curious and Learned Lord Bifbop of Peter- 
borough, is fomewhat above 11 feet Englifh. vid. Bilhop Cum- ~ 
berland of Fewifh Weights and Meafures.) of Maximinus the. 
Emperor, who was 9 feet high, and others in Anguftus, and. 
other Reigns, of about the Eme height ; to which we may 
add the Dimenfions of a Skeleton, dug up lately in the place 
of a Roman Camp near St. Albans, by an Urn infcribed, 
Marcus Antoninus ; of which an account is given by Mr. 
Chefelden, who judgeth by the Dimenfions of the Bones, that 
. the Perfon was 8 foot high. vid. Philof. Iranfa&. No. 338: 
thefe antique Examples and Relations, I fay, we can matcd, 
yea out-do,- with modern Examples; of which we have di- 
vers in F. Ludolph. Comment.in Lift. ZEthiop. L. 1. ¢. 2.9. 2% 
Magus, Conringius, Dr. Hakewill, and others. Which latter 
-relates, from Nannez, of Parters.and Archers belongivg be 
the Emperor of China, of 15 feat high ; and others trom — 





Purchas 
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Puychas of toand 12 feet high,and more ; fee in the learned 
Authors Apolog. p- 208. | 

T hefe indeed exceed what I have feen in England ; but in 
1684, I meafur’d an Irifb Youth, faid to be not 19 Years old, 
who was 7 feet near 8 Inches ; and in 1697, a Woman who 
was 7 feet 3 Inches in height. | 

But for the ordinary Size of Mankind, in all probability, 
it was always (as I faid) the fame, as may appear from the 
Monuments, Mummies, and other ancient Evidences to be 

feen at this day. The moft ancient Monument at this day I 

refume is that of Cheops, in the firft and faireft Pyramid of 

Fe #; which was, no doubt, made of capacity every way 
fufficient to hold the Body intended to be faid up init. But 

- this we find,by, the nice Meafares of our curious. Mr. Greaves, 
hardly to exceed our common Coffins. The hollow part w.3i'- 
jn {faith he) is in length only 6,488 feet, and in breadth, but 
2,218 feet : The depth, 2,860 feet. A narrow {pace, yet large 
enough to contain a moft potent and dreadful Monarch, being 
. dead ; to whom living, all Egypt was too fireight and nar~ 
. row a Circuit. By thefe Dimenfions, and by fuch other Obfer- 
. vations, as .bave been taken by me from feveral embalmed Bo= 
. diesin FEgypt, we may conclude there is no decay in Nature 
. (though the .Queftion is as old as Homer) but that the Men of 
. this Age are of the fame Stature they were néar 3009 Tears 
, ago. vid. Greaves of the Pyr. in 1638. in Rays Colle&. of 
- Trav. Tom. 2. pag. 118. | | 
. To this mord Ancient, we may add others of a later. date. 
« Of which take thefe, among others, from the Curious and - 
» Learned Hakewill. The Tombs at Pifa, that are fome thou- 
fand Years old, are not longer than ours : fo is Athelfianes 
: in Malmesbury Church ; fo Sebba’s in St. Paul's of the Year, 
- 693; fo King Etbelired’s, &c. Apol. p. 219, &e. 
: e fame evidence we have alfo from the Armour,Shields, | 
. Veffels, and other Utenfils dug up at thisday. The brafs 
« Helmet dug up at Aéetaurum, which was not dorbted to 
, have been left there at the overthrow of Afdrubal,will fit one 
, Of our Men at this day. . , 
» . Nay befides all this probable, we have fome more certain 
» Evidence, Auguftus was 5 Foot 9 Inches high, which was 
;, the jnft Meafure of our ripe Queen Elizabeth, who ex- 
eeeded his Height 2 Inches, if proper Allowance be made 


¢ | 
. Tor the Difference between the Roman and our Foot. Vid. 
, Hake. ib. p. 215. | 


(4) 


i" 
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dangerous Tyrant in the World, too ftrong (4) 
in fome Refpeés, even for his own kind, as well 
as the other Creatures. Locks and Doors might 








(4) To the Stature of Men in the foregoing Note, we 
may add fome Remarks about their unufual Strength. That 
of Sampfon (who is not faid to have exceeded other Men in 
Stature as he did in Strength) is well known. So of old, 


‘Hleftor, Diomedes, Hercules, and Ajax are famed : and fince - 
them many others: for which I fhall feck no farther than; 
the before commended Hakewill, who by his great and cue | 


rieus Learning, hath often moft of the Examples that are to 
be met with on all his Subjefts he undertakes. Of the after- 
Ages he names C. Marius, Maximinus, Aurelian, Scander- 
berge, Bardefin, Tamerlane, Ziska, & Hunniades. Anno 
1529. Klunher Provoft of the great Church at Mifnia, cat- 
sied a Pipe of Wine out of the Cellar, and laid it in the 


>: 
ea 


Cart.. -Mayolus {aw one hold a Marble Pillar in his Hand ~ 
3 Foot long, and one Foot diameter, which he toft up in * 
the Air, and catched again, as if ‘twas a Ball. Another of 
Mantua, and a little Man, named Rodamas, could breaka ., 


Cable, &%c. Ernaudo Burg fetched up Stairs an Afs laden 

Fire. At Conftantin- * 
ple Anno 1582 one lifted a Piece of Wood, that twelve . 
Men could fcarce raife : then lying along, he bare'a Stone ; 


with Wood, and threw both on the 


that ten Men could but juft rofl to him. G. of Fronsberge 
Baron Mindlehaim could raife a Man off his Seat, with only 
his middle Finger ; ftop an Horfe in his full Career , and 


fhove a Cannon out of it’s Place, Cardan faw a Mandance * 


with two Men in his Arms, two on his Shoulders, and one 
on his Neck. Potacoza Captain of the Coffacks could tear an 
Horfe-fhoe (and if I miftake not, the fame is reported of the 
prefent King Auguftus of Poland.) A Gigantick Woman of 
the Netherlands could lift 2 Barrel of Hamburg Beer. 
Mr. Carew had a Tenant that could carry a But’s length, 6 
Bufhel of wheaten Meal (of 15 Gallon Meafure) with the 
Lubber, the Miller, of 24 Years of Age, on the Top of it. 
And F. Roman of the fame Ceunty could carry the Carcals 
of an Ox., Vid. Hakewill ib. p. 238. ; 

Viros aliquot moderna memoria tam a mineralibus, quam 
aliis Suethtea, & Gothia provinciis adducere congruit, tants 
fortitudine pradttos, ut quifque eorum in humeros fublevatum 
Equum, vel Bovem maximum, imo vas ferri 600, 89°, aH 
1000 librarum (quale & alique Puella levare poffunt) ad plura 
fiadia portaret. Ol. Mag. ubi fupr. ) 
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perhaps have been made of. fufficient Strength to | 
have barricaded our Houfes ; and Walls, and 
Ramparts might perhaps have been made {trong 
tohave fenced our Citi¢és. But thefe things could 


"not have been without a gréat and inconvenient ~~ 


: Expence of Room, Materials, and fuch Néceffa- 
ries, that fuch vaft Stru€tures and Ufes would 
have occafioned, more perhaps than che World 
_could have afforded to all Ages and Places. 
- But let us cake the Defcant of a good Naturalift 
- and Phyfician on the Cafe (5), “© Had Man been 
- a Dwarf (faith he) he had fcarce been a Rea- 
: “ fonable Creature. . For he muff then have had 
-“ajole Head; fo there would not havé been 
=“ Body and Blood enough to fupply his Brain 
© with Spiries ; or he muft have had a {mall 
: “ Head, anfwerable to his Body, and fotheré | 
© would not have been Brain enough for his Bu- 
+ finefs —— Or had the Species of Mankind beert 
- “ Gigantick, he could not have been fo commo-. 
.“ dioufly fupplied with Food. For there would 
. © not: have been Flefh enough of the beft ediblé. _ 
- “ Beafts, to ferve his Turn. And if Beafts had 
“ “been made anfwerably bigger, there would 
: “ not have been Grafs enough. And fo he goeth 
. on; Anda lictle after, “ There would not have 
: “ been the fame Ufe and Difcovery of his Rea- 
‘ “ fon ; in chat he would have done-‘many things 
~ “ by meer Serength,: for which he is now put t6 
.“ invent innumerable Engines. —— Neither. 
- “ could he have ufed an Horfé, nor divers other. 
: “ Creatures. But being of a middle Bulk, he — 
* “ isfictedto manage and ufethem all. For (faich’ 
_“ he) no other Caufe can be affigned why a Mart . 
' €6 was 





(5) Greavs Cofmel. Sacr. Bo t.ch. 5. §. 255. 
Ce 
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*¢ was not made five or ten times bigger, bat his 
“ Relation to the reft of che Univerfe. Thusfar 
Our curious Author. 





CHAP. V. 


: Of the StRuctTuReE of the Parts of 
| 7 Man's Bedy. | 


Aving thus taken a View of the Poftare, 

i Shape, :and Size of Man’s Body, lec us in- 
this Chapter furvey the Seru@ure ‘of it’s Parts.’ 
‘Bute here we have fo large a Profpe@, ‘thatit: 
would be endlefs to proceed upon Particulars. 
Ic mutt fuffice cherefore to take Notice, in ‘general - 
only, how artificially every Part of our Body & - 
made. No Botch, no Blunder, no unnecefary 
Apparatus (or inother Words) no Signs of Chahce - 
(1); but-every thing curious, orderly, and pet: 
formed in the fhorteft and beft Method, andadap- . 
ted co the moft compendious Ufe. What ‘die 
Part is there throughout the whole Body, but. 
what is compofed of the. fieteft Maccer for that 
| i = Past; 





(1) It is manifeftly an argument of Defign, that inthe . 
Bodies of dittererit. Animals, there is an apreement 6 the 
Parts, fo far as the Occafions and Offices agree, but 2 diffe. 
tence of thofe where there is a difference af thele In an hu: | 
‘tiane Body dre miany Parts agreeing with thofe of a Deg 
for inftance, but in his Forehead, Fingers, Hand, Inftru- 
ments of Speech, and many other Parts, there are Matcles 
and other Members which are not ina Bog. And fo con-— 
trariwife in a Dog, what is not in Man. If the Reader's 
Yhinded to fee what particular Mufcles are in 2 Man, that. 
are notina Dog ; or in a Dog that are not in an humane 
Body, let him confult the curiows and accurate Anatomift, 

— Dr. Douglafs’s Myogr. compar. | @) 

aie . 2 


ms 


a 
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Part ; made of the moft proper “Strength and 
Texture ; fhaped in the compleateft Form ; and 
ina Word, accourer’d with evefy thing neceffa- 
ry for it’s Motion, Office, Nourifhment, Guard, 


. and what not! What fo commodious a Struéture 


and Texture could have been given to the Bones, 
for Inftance, to make them firm and ftrong, and 
Withal lighe, as that which every Bone in the Bo- 


- dy hath? Who could have fhaped them fo nicely 


to every Ufe, and adapted them to every Part, 
made them of fuch juft Lengths, given them fach 


. due Sizes and Shapes, chdnnélled, hollowed, 
. beaded, lubricated, and every other thing mi- 
~ niftring in the beft and moft comperidious manner 
 totheir feveral Places and Ufes ? What a glorious 


'. ColleG@ion and Combination have we alfo of the 


aid 
wa 


Pca 


ee 7. i rn cae 


" moft exquifice Workmanfhip and Contrivance in 
the Eye, in the Ear, in the Hand (2), in the 
|, Foot (3), in the Lungs, and other Parts already 
Mentioned? What an Abridgment of Art, what 
” - | | » 








(2)Galen having defctibed the Muifcles, Tendons,and other 


* parts of the Fingers, and their Motion, crys out, Confidera 


igitur etiam bic mtirabilém CREATORis fapientiam. De Ul. 
Patt. L. 1: c: 18. as “5 . 4 

(3) And not only in the Hand, but iti his account of the 
Foot (L: 3.) he frequently takes stotice of what He calls 


Artem, Providentiam © Sapientiam Conditoris. _As-Ch. 13. 
An igttur non aquum eft bic quoque admirari Providentiam 
| Conditoris, gui ad utrumgue ufum, etfi certe contrarium, exadle 


, convenientes GP confentientes invicem fabricaths eft totlus mem-— 


' bri [tibie] particulas.?. And at the end ofthe Ghap. Quod 


| f omnia qua ipfarum funt pattiim mente immutaverimus, 
| Reque invenerimus pofitionem aliam meliorem ea, quam nunc 


' fortita funt, neque figuram, neque magnitudinem, MEGUE COB 
. Rexionem, neque (ut paucis omnia compleftar) alind quidquam 
"Corum, qua corporibus neceffario infunt, perfeifimam pronun- 


ciave oportet, SP undique recte aur ears prafentem ejus con- 
frutienem. The like alfo concludes, Ch. 15. 
Ge —_ RAY 
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a Variety of Ufes (4) hath Nature laid upon that 
one Member the Tongue, the grand Inftrument 
of Taft, the faithful Judge, the Centinel, the 
Watchman of all our Nourifhment, che artful 
Modulator of our Voice, the neceffary Servant 
of Mattication, Swallowing, Sucking, and a 
great deal befides ? Bue I muft defift from pro- . 
ceeding upon Particulars, finding I am fallen: 
‘upon what I propofed to avoid. | 








CHAP. VI. | 
Of the Puacine the Pars of Man's Body 


N this Chapter, I propofe to confider the 
Lodgment of the curious Parts of Man’s Body, ° 
which is no lefs admirable than the Parts chem-_ 
felves, all placed in the moft convenient Parts 
of the Body, to minifter to their own feveral - 
Ufes and Purpofes, and to affift, and mutually. 


-. to hélpone another. Where could thofe faithful 


Watchmen the Eye, the Ear, the Tongue be fo - 
commodioufly placed, as in the upper Part of 
the Building ? where could we throughout the - 
Body find fo proper a Part to Jodge four of | 
the five Senfes, as in the Head (1), near the 

Brain | 


ES ESRI IED EE STR IE LE TL SIE TEIN EE TCR RIS SN ES ETSI ISLE ELLE EEL 

(4) At enim Opificis induftrii maximum eft indicinm (quem- 
admodum ante fapenumero jam diximus) iis qua ad alium 
ufum fuerunt comparata, ad alias quoque utilitates abuti, ne- 
que labovare ut eagle utilitatibus fingulas faciat ac proprias 
particulas. Galen. ub. fupr. L. 9. c. 5. 

(1) Senfus, interpretes ac nuntii rerum, in capite, tanquam 
in arce, mivifice ad ufus neceffarios & fati, & collocati funt. 
Nam oculi tanquam fpeculatores, altiffimum locum obtinent: 
ex quo plurima confpicientes, fungantur fuo munere. Et Aures 
‘cum fonum recipere debeant, qui natura in fublime fertur ; 
veGe in illis corporum partibus collocata. funt. Cicer de Nat: 
Deer. L. 2. ubi plura de cateris Senfibus. 63 | 

| . | . , 
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Brain (2), the common Senfory, a Place well 
guarded, and of little other Ufe than to be a Seat 
to thofe Senfes 2 And how could we lodge the 
Fifth Senfe,chat of Touching otherwife (3), than to 
- difperfe it to all Parts of the Body ? Where could 
_ we plant the Hand (4), but juft where itis, tobe 
- ready at every Turn, on all Occafions of Help 
and Defence, of Motion, Action, and every of 
it’s ufeful Services? Where could we fet the Legs 
and Feet, but where they are, to bear up, and 
handfomely to carry about the Body ? Where 
could we lodge the Heart, to labour about the 
whole Mafs of Blood, but in, or near the Cen- 
ter of the Body (5)? Where could we find Room 
_ for that noble Engine to play freely in, where 
- could we fo well guard it againft external Harms, 
-asitis in that very Place in which ic is lodged 
and fecured ? Where could we more commodi- 
oufly place, than in the Thorax and Belly, the 

— wWleful Vifcera of thofe Parts, fo as not to fwagg, 
and joge, and overfet the Body, and yet to mi-. 
nifter fo harmonioufly, as they do, to all the 
~ feveral Ufes of Concoétion, Sanguification, the 
_ Separation of various Ferments from the Blood, 
- for the great Ufes ‘of Nature, and to make Dif- 
7 | | charges : 


(Oestrogen AS SC, 


(2) Galen well obferves, that the Nerves minting te 

otion, are hard and firm, to be lefs fubje& to sainry : but 
tho € miniftring to Senfe, are foft and tender: and that for 
this Reafon it is, that Four of the Fiye Senfes are lodged 
fo near the Brain, eiz. partly to partake of the Brains foft. 
nefs and tendernefs, and partly for the fake of the ftrong 
guard of the Skull. vid. Gal. de Uf. Part. L.8.¢. 5,6. 

(3) See Book 4. Ch. 6. Note 3. a ao 

(4) Queem vero aptas, quamque multarum artium miniq 

Was Manze s natura bomini dedit ? The particulars of which, - 
shumeratec& by him, fee in Cic. ub. fupr, - 

(5) See Bsook 6. Ch. §. -s 

- 2 a el : Ce 4 | | ; (6 
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charges of what is ufelefs, or would be burden- 
fome or pernicious to the Body (6) ? How could 
we plant the curious and great Variety of Bones 
and of Mufcles of all Sorts and Sizes, neceflary 
as I have {aid ¢o the Support, and every Motion 
of the Body ? where could we lodge all the Ar- 
teries and Veins to convey Nourjfhment ; and 
the Nerves Senfation throughout the Body 2 
where, I fay, could we lodge all thefe Imple- 
ments of the Body, to perform their feveral Offi- 
ces? how could we fecure and guard them fo 


well, asin the very Places, and in the felf fame. 


"manner in which they are already placed in the 
Body ? And laftly, to name no more, what Co- 
vering, what Fence-could we find out for the 
whole Body, better than chat of Natures own 
providing, the Skin(7)? how could we fhape it 
to, or brace it about every part bercer, either for 
Convenience or Ornament ? What becter Texture 
could we give ic, which altho’ lefs. obdurate and 
firm, than that of fome other Animals, yet is 
fo much the more fenfible of every Touch, and 
more compliant with every Motion? and being 
eafily defendible by the Power of Man’s Reafon, 
and Art, is therefore much the propereft Tegu- 
ment for a Reafonable Crearure. 

oe ' CHAP. 





(6) Ut in edificiis Architefi avertunt ab oculis &P naribus 
dominorum ea, qua profiuentia neceffario tetri effent aliquid 
habitura ; fic natura res fimiles (cil. excrementa) procul 
atnandavit a fenfibus. Cicer. dé Nat. Deor.L,2.° © 7 | 
~~ (7) Compare‘here Galen's Obfervations de Uf. Part. L. 11, 
ce. 15. Alfo L. 2. ¢. 6. See allo Cowpers Anat.where in Tab. 4, 
are Ma elegant Cuts of the Skin in divers parts of the 

ody, drawn from Microfcopical Views, .as alfo of the Ps- 
pille pyramidales, the Sudoriferows Glands and Veffels, the 
Hairs, Se." cs or ee ‘ coo, fie : : ie 


eo 
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Pa 


- Of the Provist ow is Man's Body again’ 


ee rity. ake 
tow gs: mn 


EviLs.. 


“FAving taken a tranfient View of the Structure 
j and Lodgment of the Parts of human Bo-— 


' dies, let us next confider the admirable Provifion 


~ that is made throughout Man’s Body. to ftave off 
: Evils, and to difcharge (1) them when befallen. © 


- For the Prevention of Evils, we may take the 
” Inftances already given, of the Situation of thofe 
’ faithful Sentinels, the Eye, the Ear, and Tongue 
in the fuperiour Part of the Body, the-better to 


» Gefcry Dangers at a Diftance, and to call out 
 prefently for Help. And how well fituated is the 


. Hand. to be a fure and ready Guard to the Body, 
as well as the faithful Performer of moft of it’s 
. Services? The Brain, the Nerves, the Arteries, 
the Heart (2), the Lungs, and in a Word, all 


the 





ag LP ATs TG ae ae ote (nee a eek, oe s 

{1) One of Natures moft conftant Methods here is by the 
Glands, and the Secretiors made by them : the particulars 
of which being too lon for thefe Notes, I fhall refer to 
the modern Anatomifts who have written on thefe Subjc&s, 
and indeed, who are the only Men that have done it to- 
lerably : particularly, our learned Drs. Cockburn, Keil, Mer- 
land, and others at home and abroad : an Abridgment of 
whofe Opinions and Obfervations, may be met with in Dr. 
Havris’s Lex. Tech. Vol. 2. ynder the words Glauds, and 
Animal Secpetion. ; 

(2) In Man, and moft other Animals, the Heart hath the 

uard of Bones. But in the Lamprey which hath no Bones, 
a not fo much as@ Back-bone) the Heart is ied frrangely 
Iecuered, and lies jmmured or capfulated in aC rtilage, or 
grifly Subftance, which includes the Heart, and its Auricle, 
as the Skul ———— dotir the Brain in other Anjmals. Powers 


Microf. Cbfey. 22. 4 
Cech (3) 
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the principal Parts, how well are they barricaded 
either wich ftrong Bones, or deep Lodgments in 
‘the Flefh, or fome fuich the wifeft, and fittet 

Method, moft agreeable to the Office and Aion 
of the Paré? Befides which, for greater Precau: 
‘tion, and a farther Security, what an incompa- 
rable Provifion hath the infinite Contriver of 
Man's Body made for the Lofs of,or any Defeé in 


fome of the Parts we can leatt {pare, by doubling . 
them ? by giving us two'Eyes, two Ears, two. 
Hands,’ two Kidneys; two Lobes of the Lungs, | 
Pairs of the Nerves, and many Ramifications of : 
the Arteries and Veins in ‘the flethh Parts, that - 
there may not be a Defect of Nourifhment of the - 
Parts, in Cafes of ‘Amputation, or Wounds, or 


Ruptures of any of thé Veffels.” 


. 


nd as 'Man’s Body is‘admirably contrived and . 


made to prevent Evils : fo no lefs Art and Cauti- 
on hath been ufed to get rid-of them, when they 
do happen. When by any Misfortune, Wounds or | 


Hurts do befal; ’ or* when by our own wicked | 
Fooleries and Vices, we pull-down Difeafes and - 


_ Mifchiefs upon ourfelves, what Emun@ories G3), - 
_ What admirable Paflages(4),are difperfed through. 
PEON GORE ane tana ae ee : 


i ee " 





(3) Heve [from the Puftules he obferved in Monomotap 
bic 


were grounds to admire the contrivance of our Blood, w 


on fome Occafions, fo foon as any thing deftruttive to the con- 
fitution of it, comes into it, immediately by an ‘inteftine Com- 
motion endeavoureth t6 thruft it forth, and is not only fred 


from” the new Gueft, but fometimes ‘what likewife may bave 
fain lurking therein for a great <vbile. And from 
hence it comes to pafs, that moft part of Medicines, when duly 
adminiftred, are not only fent out of the Body themfelves, but 
likewife great quantities of morbifick Matter ‘; as in Saliva- 
tion, &c. Dr. Sloanes Voy. to Famaica: p. 2 





i 7(4) Valfalva difcovercd fome Paffages into the uN se 
ea rum, of mighty ufe (among others) to ma a 
age. vf an eee 5 . ; sf 7 "e : : . OO = c ar 
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out the Body, what incomparable Methods doch 
Nature take (5), what vigorous Efforts is fhe rye 
s | woe ss “ ore b e 





‘ 


eee of Bruifes, Impoftumes, or any puralent, or mor- 
bifick Matter from the 


Brain, and parts of the Head. Of 
which he gives two Examples: one, a Perfon, who from , 
2 Blow on Bis Head, had difmal Pains therein, grew Speech- 
iefs,and lay under an abfolute Su preflion and Decay of his 
Strength : but found certain Relief, whenever he had a 
Flux of Blood, or purulent Matter out of his Ear : which 
ee his Death, Valfalva difcovered, was through thofe 
Pailages. | : ; 
Te other was an Apople#ical Cafe. wherein he found a 
large quantity of extravafated Blood, making way from the 
Wentricles of the Brain, through thofe fame Paffages. Valfal. 
de Aure bum. c. 2. §. 14. and e. 5. §. 8. 
(5) Hippocrates Lib, de Alimentis, takes notice of the {a 
gacity of Nature, in finding out Methods and Paflages for 
the difcharging Things offenfive to the Body,. of which 
the prefent Learned and Ingenions Bifhop of Clogber in: 
Ireland (Boyle) gave this remarkable Inftance to m 
Curious and Ingenious Neighbour and Friend,D’ Acre 
Efg, viz. That in the Plague-Year, a Gentleman at 
the Univerfity, had a large Plague-Sore gathered under his 
Arm, which when they expeéted it would: have broken, 
difcharged it felf by a more than ordinary large and feetid - 
tool ; the Sore having no other Vent for it, and immedi- 
ately becoming found and well thereupon. Co 
" Like to which, is the Story of of: Lanzonius of a Soldier 
of 35 Years of Age, who had a Swelling in his right Hip, 
‘ccompanied wita great Pain, &c, By ‘Fe ule of emollient 
Medichnes liaving ripened the Sore, the Surgeon intended - 
the next Day to ie opened it ; but about Midnight, the 
Patient having great provocations to Stool, disburthened - 
imfelf three times ; immediately upon which, both the 
Tumour and Pain ceafed, and thereby difapoointed the Sur= 
ade Intention. Epbem. Germ. Anno 1690. Obf. 49. More 
luch Inftances we fiad of Mr. Yonges in Philof. Ti ranfaG. No. 
323. But indeed there are fo many Examples in our Philof. 
‘Tranfad. in the Epbem. German. Tho. Bartholine, Rhodius, 
Sennertys, Hildanus, &c: that it would be endlcfs to recount 
them. Some have fwallowed Knives, Bodkins, Needles and 
Pins, Bullets, Pebbles, and 20 other fuch things as could 
not find a Paffige the ordinary Way, but have met with an 
Exit through ‘the Bladder, or fame other way of Natures 
Mie Gye eS eae Oe a oe fo : oOwWwD 
; toa 
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bled to make, to difcharge the peccant Humours, 
to correct the morbifick Matter, and in a Word, 
to fec all chings right again ? But here we had 


“< to be well enough fecured againft the Mutati- 
¢ 
‘¢ run upon ;-did we not in our Excefles of Eating, 
“© Drinking, Thinking, Loving, Hating, or fome 
** other Folly, let in che Enemy, or lay violent 
** Hands upon our felves. Nor is the Body fitted 
“* only to prevent, but alfa to cure, or mitigate 
** Difeafes, when by chefe Follies brought upon 
“us. In moft Wounds, if kept clean, and from 
“* the Air, —— the Flefh will glew together, 
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_ “with its own native Balm. Broken Bones arg 


““ cemented with the Cellus, which themfelves 
‘* help tomake. And fo he goes on with ample 
Inftances in this Matter, too many to be here fpe- 
cified (6). Among which he inftanceth in the 
Dittempers of our Bodies, fhewing that ever 
many of them are highly ferviceable co the Dif- 
charge of malignane Humours, and preventing 
greater Evils. | | | | 

And no lefs kind than admirable is this Cone 
trivance of Man’s ay that even it’s Diftem- 
pers fhould many times be it’s Cure (7,)), that 
| the 


own providing. But pafling over many Particulars, I fhall 
only give one {nftance more, becaufe it may be a good Cau- 
tion to fome Perfons, that thefe Papers may probably fall 
into the hands of, and.that is the denger of fe ag 
Plamb, Prune-fiones, &c. Sir Francis Butlers Lady ha 
many Prune-ftones that made way through an Abfcels neat 
her Navel. Philof: Tranf. No. 265. where are other fuch 
like Examples. More alfo may be found in No. 282, 304, &e. 

(6) Grew's Cofmcl. §. 28, 29. 

(7) Nor are Difeafes themfelves ufelefs. For the Blood in 4 
Feaver, if well governed, like Wine upon the fret, sa 
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i the Enemy lies lurking wichin to deftroy us, there 
‘ fhould be {uch a reluctancy, and alt Nature exci- 
ted with it’s utmoft Vigour to expell him thence. 
! To which Purpofe even Pain ic felf is of greae 
* andexcellent Ufe, nat only in giving us Notice 
- of the Prefemce of the Enemy, but by exciting 
- gs coufe our uemoft Diligence and Skill co roor 
: out fo troublefome and deftrudtive a Companion: 








CHAP. VIII. 


Of the Harmony between the Parrs of 
Man's Body. 


* WT is an admirable Provifion the merciful Crea- 
* J. tor. hath made for the good of Man’s Body, 
| oF | "by 
[RED SRR AAD Senco Ree TE See eee pee 
a dt felf of all heterogeneous Mixtures sand Nature, the Difeafe, 
", 4nd Remedies clean all the rooms of the Houfe ; whereby that 
~ which threatens Death, tends, in conclufion, to the prolonging 
Of Life. Grew ubi fupr. §. 52. 
, Andas Difcafes minifter fometimesito Health, fo to other 
» §0od Ufes in the Body, fuch as quickning the Senfes : of 
" which take thefe Inftances relating to the Hearing and 
_ Sight. A very ingenious Phyfician falling into an odd. kind of 
\ Raver, had his fenfe of Heaving thereby made fo very nice and 
 tender,that he very plainly heard foft Whifpers, that were made 
. at a confiderable diftance off, and which were not in the leaft 
', perceived by the By-franders, nor would have been by him te- 
| fore bis Sickne/s. 
A Gentleman of eminent Parts and Note, during a Difem- 
” per be had in his Eyes, bad his Organs of Sight brought to be 
~ fo tender, that both his Friends and Hinfelf have affured me, 
, that when he waked in the Night, be could for a while plasnly 
. fee and aftinguifh Colours, as well as other Objets, difcern— — 
| able by the Eye, as was more than once tryed. Boyl deter nat. | 
of Effluy. ch. 4. | , 3 | 
Daniel Frafer continued Deaf and Dumb from his 
Birth, till the 17th Year of his Age. After bis recovery 
om a Feaver, he perceived a Motion in his Brain, which was 
. Utty uneafy to him ; and afterwards be began to bear, and in 


peels of time, to underftand Speech, &c. Vid. Philef. eas 
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by the ruined between the Parts thereof. Of 

which let us take St. Paul's defcription in 1 Cor, 

32. 8. But now bath God fet the members every one 
of thers in the body, as it hath pleafed him. And — 
(v. 21.) the Eye cannot fay unto the Hand, Ihave x — 
weed of thee : nor again, the Head to the Feet, Ihave | 
wo needof you. But fuch is the confent of all the . 
Parts, or as the Apoftle wordeth it, God bath fo ; 
tempered the Body together, that the Members fhould - 
have the fame Care one for another, V..25~ So that - 
whether one Member fuffer, all the Members fuffer with 
st: or one Member be homoured, (oraffected with any , 

Good) all the Members rejoyce [and fy mpathizel 
with it; v.26. . 
This mutual Accord, Harmony and Sympathy . 
of the Members, there is noReaion to doubt (1), : 
is made by the Commerce of the Nerves (2), and — 
their artificial Pofitions, and curious Ramificati- . 
ons throughout the whole Body, which is admi- . 
rable and incomparable, and mighr deferve a . 
place in this Survey, as greatly and manifeftly ; 
fetting forth the Wifdom and Genignie of the . 
great Creator: but that to give a Defcription . 
thereof from the Origin of the Nerves.in the . 
Brain, the Cerebellum and Spine, and fo through . 

_ every Part of the Body, would be tedious, and 
’ | Ite 








(1) See Book 4. Ch. 8. : | 
(2) Lria propoftta ipfs Nature in Nervorum diftributione fu- 
ernnt : t. Ut Senferiis inftrumentis Senfum impertiret. 2. Ub 
niotortis Motum : 3. Ut omnibus aliis [partibus] daret, wt qué 
ff dolorem adferrent, dignofcerent. And afterwards, Si 9H! 
in diffedionibus fpeFavit, confideravitque juftene, an fecus Na- 
tura Nervos non eadem menfura omnibus partibus diftribuertt, 
fed altis quidem liberalins, aliis vero parctus, eadem cum Hip- 
‘pocrate, velit nolit, de Natura omnino pronunciabit, quod ry 
frilicet fagax, jufta, artificiofa, animaliumque provida ef 


‘Galen, de uf. part. L. 5+ & Ge (3) 
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intrench too much upon the Anatomift’s Pro- 


- vince : and therefore one Example fhall fuffice for 


a Sample of the whole; and that fhall be (what was 
promifed before (3 ) the greac Sympathy occafio- 


ned by the Fifth Pair of Nerves, which I chufe 


toinftance in, rather than the Par vagum, or 
any other of the Nerves; becaufe although we 
may have lefs Variety of noble Contrivance and 


Art, than in that Pair, yet we fhall find enough 


for our Purpofe, and which may be difpatched 
in fewer Words. Now this Fifth Conjugation of 
Nerves is branched to the Ball, the Mutcles and 
Glands of the Eye; to the Ear ; to the Jaws, 
the Gums, and Teeth; to the Mufcles of che 
Lips (4); toche Tonfils, the Palate, the Tongue, 
and the parts of the Mouth ; to the Precordia al- 
fo, in fome Meafure, by inofculating with one 
of its Nerves ; and laftly, to the Mufcles of the 
Face, particularly the Cheeks, whofe fanguife- 
rous Veffels ic twifts abour. | 
From hence it comes to pafs that there is 2 
greac Confent and Sympathy (5) between thefe 
Parts; fo that a Guftable thing feen or fmele, ex- 
cites the Appetite, and affe@s the Glands and 
Parts of the Mouth ; that a thing feen or heard, 
. = | that 
(3) Book 4. Ch. 5. | , 
(4) Dr. Willis give the reafon cur mutua Amafiorum 


Acula labiis impreffa, tum precordia, tum genitalia afficiendo, 
amorem ac libidinem tam facile irritant, to be from the con- 





_ fent of thofe Parts, by the Branches of this 5th Pair. Nerv. 


ejcr. c. 22. 


And Dr. Sachs judges it to be from the confent of the La- 
bia Oris cum Labiis Uteri, that in April, 1669, a certain 
Cding Lady, being affrighted with feeing one that had 
feabby ips, which they told her were occafioned by. a 
Peftilential Fever, had fuch like Puftules brake out in the 
Latia Uter;. Ephem. Germ. T. 1. Obf. 20. | 

(5) Confult villi abi fupra. 


(8) 
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that is fhameful, affeé&ts che Cheeks with modeft 
Blufhes ; but on the-contrary, if it pleafes and 
tickles the Phancy, that ic affeds the Pracordis 





-2 eS 


and Mufcles of the Mouth and Face with Laugh. « 


ter; but a thing caufing Sadnefs and Melancholy, 
doth accordingly exert itfelf upon the Precerdia, 
and demonttrate ic felf by caufing the Glands of 


the Eyes to emit Tears (6), and the Mufcles of » 


the Face to put on the forrowful Afpea of Crying. 
Hence alfo that torvous four Look produced by 
Anger and Hatred: and that gay and pleating 
Countenance accompanying Love and Hope. 
And in fhort, itis by means of this Communicati- 
onof the Nerves, that whatever affeds the Soul, 
is demonftrated (whether we will or no) bya 
Confentaneous Difpofition of the Precordia with- 
in, and fuicable Configuration of the Mufcles and 
Parts of the Face without. By which means (as 
Pliny faith ) (7) ** the Face in Man alone is the 
** Index of Sorrow or Joy, of Pity or Severity. 
*© In it’s afcending Part, the Brow, is.a part of 


‘* the Mind feared. ‘Therewith we deny, there- 


*© with we affent, therewith we thew Difdain 
‘’ and Pride. Pride hath-(faith he) ‘* its Con- 
** ception, it’s Rife in another place; but here 
*e its Seat. In the Heart it is born and begun, 
** but here it abides and dwells ; and that becaufe 
“ (faith he) ic could find no other part of the 


* Body higher or more craggy (8) where it — 
| Thus 


** might refide alone. 
(6) Tears ferve not only to moiften the Eye, to clean and 
brighten the Cornea, and to exprefs our Grief ; but alfo to 
alleviate it, according to that of Ulyfes to. Andromache, 1# 
Seneca’s Troas, V. 762. — | . 
Tempus moramque dabimus.; arbitrio tuo 
Impleve lachrymis: Fletus:‘erumnus levat. 
(7) Plin. Nat. Hilt. L. 11. ¢. 37. | 
(8) Nebil altius fimul abruptinfque invenit.. 


(1) 
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~ Thus I have difpatched what I fhall remark 
concerning the Soul and Body of Man. There are 
divers other things which well deferve a place in 
this Survey ; and thefe that I have taken notice 
of deferved to have ‘been enlarged upon: But 
whathath ‘been faid, may fuffice for a tafte and 
fample of this admirable piece of God’s Handy- 
work ; at leaft ferve as a Supplement to what 
others have faid before me. For which reafon f 
- have endeavoured to fay as little wittingly as I 
| coald of what they have taken notice of, except 
- where theThread of my-Difcourfe laid a necefliry 
- Upon me. ea : | 








CHAP, IX. 


«Of the Variety of Men's Faces, Voices , 
and HAND-WRATING.. - .- 


| YYEre Twould have put an End to my Obfer- 
, vations relating to Man;; -but chat there 
, are three things fo exprefly declaring the divine 
. Manapemencand’Concurrence, chat T fhall juft 
inention ‘theiii,, alchough taken. notice of more 
amply by others ;-and-that is, che great Variet 
throughout:the World of Men’s Faces (1), Vois 
ces (2), and Hand writing. Had Man’s Body 
_ 0 bea 
ere - wis 2 ss Z 
‘G) If the Reader hath a mind to fee Examples of Men’s 
kenefs, he may confult Valer. Maxintas,(L. 9. c. 14.) con- 
cerning the Likenefs-of Pompey the Great, and Vibivs and 
‘Publicins Libertinus ; as alfo of Pompey’ the Father, who 
got the Name of Coquus,he being like Adenogenes the Cook-; 
with divers others. : | : 
(2) As the differenee of Tone makes a difference between. 
every Man's Voice, of the fame Country, yea Family : So. 


2 


348 The Variety Book ¥: 


been made according to any of the Atheiftical 
Schemes, or any other Method than that of the 
infinice Lord of the World, this wife Variety 
would never have been : bute Men’s Faces would 
have been catt in the fame, or not a very difference 


Mould, their Organs of Speech would have foun. 


ded the fame or not fo great a Variety of Notes; 
and the fame Structure of Mufcles and Nerves 
would have given the Hand the fame Diredion 
in Writing. And inthis Cafe; what Confufion, 
what Difturbance, what: Mifchiefs would the 
World eternally have lain under? . No Security 
could have been to our Perfons; no Certainty, no 
Enjoyment of our -Poffeffions (3) ; no Juttice 
‘between Man-and Man ;_ no Diftinction between 
Good and Bad, between Friends and Foes, be- 
tween Father and Child, -Husband and Wife, 
er Male 


. “ 
« 











a different Diale& and: Pronunciation, differs Perfons of di- 
vers Countries ; yea Perfons of one and the fame Country, 
fpeaking the fame Language: Thus in Greece, there wert 
the lonick, Dorick, Attick, and Eolick Diale&s : Soin Great- 
Britain, befides the grand _diverfity of Englify and Scotch, 
the different Counties vary much in their Pronunciation, 
Accent and Tone, although all one and the fame Language. 
And the way of the Gileadites proving the Ephraimites, 
Judg. 12. 6. by the pronunciation of Spibboleto,* with 3 
Schin, or Sibboleth with a Samech, is well known. So 4 
Lapide faith the Flemings, prove whether a Man be a Fremb- 
man or not, by bidding hin pronounce, Acht en tachten- 
tich ; which they pronounce, Ad en tafentic, by reafon 
they can’t pronounce the Afpirate ch. 

(3) Regi: Antiocbo unus ex aqualibus, ---~ nomine ‘Aite- 
mon, perquam fimilis fuiffe traditur. Quem Laodice, uxi 
Antiocht, interfeco vivo, difimulandi feeleris gratia, in le- 
ulo perinde quaft ipfum Regem egrum collocavit. Admiffums; 
seniverfum populum, & fermone ejus &P vultu confimili fefel- 
hit : credideruntque homines ab Antiocho morientesLaodicem & 
natos ejus {ili commendari. Valer. Max.ib. ~ @ 


) Chap. IX. Men's Faces, &E Jay 
: Male or Female; butall would have been turned 
‘topfey-turvey, by being expofed to the Malicé 
- of the Erivious and ill Naeured, to the Fraud and. 
. Violence of Knaves and Robbers, to the Forge-. 
tes of che crafty Cheat, to the Lufts of the Effe- 
minate and Debauched, and what tiot! Out 
Courts of Juftice (4) can abundantly teftify che 
dire Effects of miftaking Men’s Faces, of couna 
xterfeicing their Hands, and forging Writings: 
But iow as the infinitely wife Creator and Ruler 
hath ordered the Matter, every Mati’s Fade cass 
diftinguifh him in che Light, and his Voice im 
: the: Dark ; his Hand-writing can fpéak for him’ 
| though abfent, and be his Witnefs, and‘fecuré — 
«his Contraéts in future Generations. A manifeft 
« a well as admirable Indication of the divine Sus 
‘‘ per-intendence and Management (5... cs 

| a _ 
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. =) Guid Lrebeltins Caica ! quam affeveranter fefe Clodinnt 
_talit | & quidem dum de bonis ejss contendit, in centumviralé 
~ jalicium adeo favorabilis defcendit, ut vix juftis fe hd fend 
“tentlis conflernatio populi ullum relinquevet locum.tn illa tamen 
“ queptione neque calumnie petitovis, neque violentia plebis judia 
"' centinm veligio cefit. Val. Max.ib.c. 19, °° 
: (5) To the foregoing Inftances of Divine Managements’ 
* with relation to the Political State of Man,I fhall add another 
" thing that I confefs hath always feemed to me fomewhat 
“edd, but very providential, and that is,the value that Man 
. kind, at leaft the civilized part of them, have in all foe 
: pat pen Geths, and the puter. finer Metals, Gold and Sil< 
* Vers fo as to think them equivlent unto, and exchange 
“ them for things of the gteatet ufe for Food, Cloathing, and 
all other Neceffaries and Conveniences of Life. Whereas 
* thole things themfelves are of very litte, if any ufe in Phys 
“fick, Food Building, or Cloathing, otherwife than for 
' Ornament, or to minifter to ot - as Suetonius tells us — 
' of Nevo, who fifhed with a Net gilt with Gold, and fied 
_ his Mules with Silver ; but his Wife Poppeia, fho her 
' Horfes with Gold. Vit. Ner. c. 30. Pin. N. H. L 33. ¢. 11. 

the fame Suetonins tells ws, Ful: Cxfar lay in a Bed o 
. Dd Gold, 


350 Men's, Facts, &é. Book V, 
Gold, and sodd inv a Silver Chitiot..-But Heltogdbalus. rode 
in one of Gold, and had his Clofe-ftool Pans. of the f&me 
Metal. And Pliny faith, Vale Coquinavia éx argent Caliws 
Grator frevi queritur. Tbid. Neither zre thole pretious Things 
of greater ufe to the making of Veffels, and Utenfils, ales 
— feme hittlé Niccties;and, Caneinien by, mene of thait Bem. 

ty, Imperdibility, and Duftiliey. Of which laft, the gre 
Mr, Boy/ Kath among others, thefe two Inffances in Fis ef 
dbout the Subtilty of Eflavinms, th. 2. ‘Silver, wihédfe Ducthility 


and Trafility ave very mutch inferiour fo sbafe sf Gold, wal, by 
spy procering, dreawn. oxb bo fo [lender a Wire, that == 4. 
fingle grain of it amiouneed to 27 feet: As to Gold, he demon. . 


ftrates it poffible to extend an Ounce, thereof, to reach to 


#77600 Feet, or t§5% Miles, yea td'4n incredibfy' prester - 


leneth:: ; aoe as Lae eee 
hat te Gents, tire very Stories that are told; of their | 
Posies Vertues, are an ol ieee thar. they. have.very - 
j 


ttle, or nope more than other 


ard Stories. That a Diamand ° 


thould difcover whether 2 Woémrar be trite or fatfe'to her : 
Husband's Bed ; pes Love viens a ait Write: ear : 
againft Witchcrdft,P} sand Peylors ;that the Faby fhould 
difpefe to, Cheerfulnels,” me pleafant Dreams, change 


its ‘Coleur againft a Misfortune befalling, &c. that the Si. . 


phire Should grow foul, and lofe its Beauty when. worn 


one that is Leacherous ; that the Emerald fhould fy to» 
pieces, if it touch tlie Skin of any unelidffe ‘Perfor inte . 
A& of Uncleannefs: that the Cbry/olite Should bofe its Co 
lout if Poyfor be on the Table, and recover it pe when ° 


the Poyforis off : and to mame no more, that t 
_ Gand the fame is faid of a Gold Ring) fhould. fterks the 


Tépscife 


* 


Hour when hung over a drinking Glafs, and much.mare . 
_ to the fame furpofe : all thefe, add many other fich-f- . 


bulous Stories, fay, of Gems; are no great Arguments,tit 


their Vertue is equivalent te'their Vale. Of thefe sed 


a 


ether Vertues,: confult Worn if his Mifanm, Lat. § > - 


e. 17, &e: 


- But as to Gems changing their Calour, there maybe | 


fomewhat of Truth in that, pasticularty inthe Turcoi/e | 
mentioned. Mr. Boy! obferved the Spots in a: Teredife; to 
fhift their Place from one part to another; by gentle de- 
grees. Sodid the Cloud in in Agate-handle of 

A Diamond he ware on his Finger, he ebférved to be more 


illuftrious at foihe times than. others : which 2 curieus Lady 
told him fhe had alfo obferved in. hers. Seo likewife a rica 


Raby did the fame. Boyl of Abjol. Ref in Bodies. 
ae 3 “0 


FY Knife. 
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_ CHAP. xX © | 
| The Conct use on of theSun ve ¥ of Man, 


"A ND now having taken a View of Mana, and 
: A finding every Part of him, every thing re- 
' fating to him contrived and made in the very- 
~ ‘beft mramer ; his Body fitted up with utmoft 
. Forefight, Art, and Care ; and this Body (to the 
great Honour, Priviledge, and Benefit of Man) 
« poffeffeif by a-divine Part, che Sou/, a Subftance 
“ made as tweré on purpofe to contemplate the 
. Works .of God, and glorify the great Creator j 
-. and fince this Soul can difcern, think, reafon, and 
* fpeak; what can we conclude upon the whole 
~ matter, but that we He under all che Obligations 
, of Duty and Gratitude to be thankful and obedi- 
tnt to, and to fet forth the Glories of our great 
‘Creator, and noblé Benefactor 2? And what unt’ 
* grateful Wrétches are we, how much worfe thart 
the poor Irratianals, if we do not employ the 
: Utmoft Power of our Tongue, and all our Mer 
= ‘bets, and all the Faculties of our Souls in the 
~ Praifes of God! But above all, fhould we who 
. have the Benefit of thofe glorious A@s and Con- 
trivances of the Creator, be fuch wicked, fuch 
_ bafe; fuch ‘worfé than brutal Fools ro deny the 
~ Creator (1) ih fome of his nobleft Works ? fhould 


-_= yoo: 
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P<. ee 
be eas 


ss 


t 


¥ >: eo : woo! + % oe . 





» (1) Te was'a pidus as well as juft Conclufion, the ingeni= 
: OS Lanrencé Bellini makes of -his Opufculum de Motu Cor« 
dis, in thefe words. De Afotw Cordis sfthec. Que equidem 
omnla, £ a vedi inteHiventia Hominis tantum conflil, tantunt — 
"atiocinii, tantum peritia mille rerum, tantum fciéntiarum 
Sxigunt, ad bec, ut inventantur, fer ad her, wt adler 

2 (pop 


3H The Conclufion. Book V. 


‘we fo abufe our Reafon, yea our very Senfes; 


Should we be fo befotted by the Devil, and blind- 
ed by our Lufts,-as to attribute one of the beft 
contrived Pieces of Workmanhhip to blind Chance, 
‘or unguided Matter arrd Motion, or any other 


abe hoe. a 


{uch fottifh, wretched, atheiftical Stuff; which © 


we never faw, -nor ever heard made any ene 
Being (2) in any Age fince the Creation? No, | 
3 4 | No! . 


beam: ost * 4 Pee : 4 . hs Cn ; 





arena! 


poftquam fata funt ; illurs,cujus opera fabrefata funt be 


freula, tam yani erimus atque inanes, ut exiftimemus ee 
confilii impotem, rationis expertem, imperitum, aut ignarum 
omnium rerum? Quantum ad me attinet, nolim effe Rationis 
compés, fi tantum infudandum mihi effet ad confequendam in- 
teligentiam earum rerum, quas fabrefaceret, nefcio que Vis, 
‘que nihil intellizeret eorum qua fabrefaceret ; mibe etenim vie 
derer effe vile quiddam, atque ridiculum, qui vellem totam 
atatem meam, fanitatem, & quicquid bumanum eff deterere, 
mibil cuvare quitquid eft jucunditatum, quicquid latitiarum, 
gnicquid commodorum ; non divitias, non dignitates ; non pe- 
nas etiam, & vitam ipfam, wt gloviari poffem poftremo inv- 
niffe unum, aut alterum, & fortaffe we invemiffe quidem ex iis 
innumeris, qua produxiffet, nefcio quis ille, qui fine labore, fine 
cura, nibil cogitans, nibil cognofcens, non aiam aut alteram 
rem, neque dubse, fed certo produxiffes imnumevas inwumert- 
bilitates rerum in hoc.tam immenfo fpatio corporum, ex quibss 
totus Mundus compingitur. Ab Deum immortalem ! vida 
 prefens numen tuum in bifce tam prodigicfis Generationis ini- 
tits, &F in altifima eorum contemplatione defixns, mefcio qu 
aftro admivationis concitor, EP ‘quai divine furens cobibere me 
minime me poffum quinexclamems » ~ — - | 

Magnus Dominus $ Magnus Fabricator Hominum Deus! 
Magnus atgie Admivabitis | Conditor rerum Deus quam Mag- 
nus es £ Bellin de Mot. Cord. fin, 

(2) Hoc (i.e. mundum effici ornatifiimam,& pulcherrimum 
ex concurfione fortuita] gni exiftimat fieri potuiffe, non intel- 
lige cur non idem putet, fi innumerabiles unius, & viginti fo- 
ne literarum, vel aurea, vel qualeflibet, aliguo conjiciantm, 
polfe ex bis in terram excufis annales Ennii, ut deinoeps legs 
poffint, effict, &c. Quod ff Mundum efficere pote 
concurfus Atomorum, cur porticum, cur templum, cur domum, 
cur urbem non poteft? qua funt minus operofa, EP multe que 
dem faciliora. Cicero de Nat. Deor.-L. 2. ¢. 37. «Gy 





Chap. X. The Conclufton. $53 
No! But like wife and unprejudiced Men, lec. 
us with David fay, Pfal. 139. 14. (with which I 
conclude) [wll praife thee, for I am fearfully and 
wonderfully made, marvellous are thy Works: and that 
my Soul knoweth Right well, Having thus made 
what (confidering the copioufnefs and excellence © 
of the Subject) may be called a very brief Survey 
of Mas, and feen fuch admirable Marks of the 


divine Delign and Arc ; let us next takea tranfi- 
O 


ent View 
nextcof QUADRUPEDS, | 


$ 


the other, inferiour Creatures 5 and 
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“ASunvey of QUADRUPEDS. 





CHAP. L 
Of their Prone PosTuRE. 


N taking a View of this Part of the 
Animal! World, fo far as the Serudure 
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ARs of Man, I fhall pafs chem by, and * 

“only take Notice of fome Pecu- * 
liarities in them, which are plain Indications of ; 
Defign, and ehg-divine Superintendence and . 


ys 


Managemeng. And 1. The moft vifible apparent 


Variation is the Prone Pojture of their Body. Con- * 
cerning which I fhall take Notice only of two ~ 


things, the Parts miniftring theresa 3 and the 
Ule and Benefit thereof. . ie 


1, As for the Parts, ’tis obfervable shat in all 


thefe Creatures the Legs are made exactly confor 


of their Bodies is conformable co that... 


mableto this Pofture, as thofe in Manare tohis . 
erect Pofture: and what is farther obfervablealfo ~ 


is that the Legs and Feet are always admirabl 
{uiced to the Motion and Exercifes ofeach Ani- 
mal: in fome they-are made for Strength only, 
to {upport a vaft unweildy Body (1); in ssi 
1. or as they 


seater res nearer 


(7) The Elephant being a Creature of prodigious Weight, 
the largeft of all Animals, Pliny faith, hath its Legs accord- 
ingly made of an immenfe Strength, like Pillars, rather 
than Legs, So ee @) 





Chap... Zhe Pofture of Buadrapeds. 3g 
they are made for Agility and Swiftnefs (2), im 
fome they are made for ps Walking and Raps 
ning, in others fog thet, and Swimming 100 {g) 5 
in others for Walking and Digging (4).5 and ia 
others for Walking and Flying (5) :-in fome they 
are made more [ax -~od weak, for pal ay 
Lands ; in others rigid, iif, and els dexible (9 
| eae - ati o> BER, , fe eee ew {Or 





(2) Deer, Hares, and other Creatures, ‘remarkable for 
Swiftnefs, have their Legs accordingly flender, but withal 
trong, aod ever ral ted to theis Swiftocls.. 

(3) Thus the Feet of t e Otter are made, the Toes being — 
al conjoyned with Membranes, as the Feet of Geefe. ne 
Ducks are; And in Swimming, it is obfervable, that when 
“the Boot goes forward-in the Water, the: Toes are clofe ; . 
-but when backward; they are fpread .out, whereby they 
:more forcibly Arike the Water, and drive ae Ai fore 
ward. The fame may he obferved alfo in Ducks. and 

-Geele, Be an 
' Of the Gaffer or Beaver, the French Academifts fay,’ The 
' StruFure of the Feet was very extraordinary, and faficintly 
. demonftrated, that Nature hath defgued this Animal to live ig 
the Water, as wel] as upon Land. For although it had four 
. Ret, like terrefivjal Animals, yet the hindmeft feemed more 
‘ proper to Swim than Walk with ; the five Toes of which they 
| werg compos’d, being joyned together like thofe of 4 Goofe, by # 
: Membrane, which ferves this Animal to Swim with. But the 
forewases ausse wade. ctberwife s for. theve neas-ne~ Membraire 
which beld thefe Toes jayned together : and this was fg ig 
for the conveniency of this Animal, which ufeth them as Hands 
\ (like a Squirvel, when ke-Lats. Memoirs for’ a ‘Nat, Hift. of 
‘Animals. pag. 84. = = | ae 
(4) ‘Lhe Motes Feet area remarkable Inftance.: - 9 3 
(5) The Wings of the Bat are a prodigious deviation frorn, 
Natures ordinary Way. . So tis in the Virginian Squirrel, 
. whofe Skin is extended between the Fore-Legs and ity 


(6) OF the Legs. of the Elk, the French Academifts Sy, 
Although fome Authors veport, that there are Elks.inx Mofco 
via, avbofe Legs are jointle[s ; there is great probatility, tha 
his Opinion is founded on what js reported of thefe Elks of 
Mofcovia, as well as of Cxfar’s Alec, and Pliny’s Maghlis 
that they bave Legs fo ff and inflexible, that ¢ 4 ¢¢ HN , 
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for traverfing the Ice, and dangerous Precipices Be 
of che high Mountains (7) in fome they are thod 2: 
avith tough and hard Hoofs, fome whole, fome th 
elefe sin ochers with only a callous Skin. In ce 
Which latter, ’tis obferyeable that the Feet are :' 
compofed of Toes, fome thort for bare going; ¢: 
fome long to fupply the Place of an Hand(8); =} 
fome armed with long and ftrong Talons, to i 
catch hold, and tear the Prey ; fome fenced on- / 
Jy wich fhore Nails, to confirm the Steps in ryn- 
ing and Walking. : | i 
2. Asche Pofture of Man’s Body is the fittelt i 
fora Rational Animal, fo is the Prone Pofture a0 
of Quadrupeds the moft ufeful and beneficial to te 
themfelves, as alfo moft fervieeable to Man. ta 
For they are hereby better made for their gathe- 1 
thering their Food, to purfue their Prey, to leap, 
to climb, to fwim, to guard ‘themfelves again ~ 
- their Enemies, -and in a Word, to do whatever 
may be of principal ufe to themfelves ; as alfo 
they arehereby rendered more ufeful and fervice- 
able to Man, for carrying his Burdens, for tilling 
_his Ground, yea even far his Sports and Divert 
ons, | 4 “ AT 





[ce without flipping ; which is a way that is papi they 
Bave to fave themfelves from the Wolves, &c. ibid. p- 108. 
(7) The common tame Goat, whofe Habitation is gelite | 
gally Mountains and Rocks, and who delighteth to walk’ * 
a the tops of Pales, Honfes, Cre. and to take great and * 
cemingly dangerous Leaps: I have obferv'd, hath the : 
Joynts- of the ees very iff and firong, the Hoof hollow 
-wnderneath, and its Edges fharp. The like I doubt not ig ' 
to be found in the Wild Goat, confidering what Dr.Schewch- * 
zer hath faid of its climbing the moft dangerous Cragg of 
the Alps, and the manner of their hunting it. vid. Iter. Alpia. 
7 (3) Thus-in Apes and Monkeys, in the Beaver before, and | 
fivers others, eh ge oe a | 
a ) 
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And now I might. here add a Survey of the ex- 
eellent Contrivances of the Parts miniftering cq. 
this Pofture of the Four-footed Anjmals, the ad- 
mirable Stru@ture.of the Bones(9), the Joyats 
and Mufcles ; their variops Sizes and. Strength ; 
their commodious Lodgment and Situation, the 
nice Equipofe of the Body, witha great deal more 
to the fame Purpofe. But I fhould be tedious tq - 
infift minutely upon fuch Particulars, and befides 


[have given a Touch upon thefe kinds of things, 


when I {pake of Man. — | | 
Pafling by therefore many things of this Kind, 


that might deferve Remark, I half only confider 


fome of the Parts of Quadrupeds, differing from 
what is found in Man (10), and which are mante 


ee feft Works of Defign. 





: CHAP. IL 
Of the Hr gvs of Quadrupeds, » 
is remarkable that in Man the Head is 


‘of one fingular Form: in the Four-footed 
| ae | _ Race, 





(9) Iris a fingylar Provifign Nature hath ciate for the 


_ firength of the Lion, if that be true which Galen faith is 


teported of its Bones boing not hollow, as in other Ani- 
mals, but folid. Which report he thus far confirms, that 
moft of the Bones are fo ; and that thofe in the Legs, and 
fome other parts, have only a {mall and obfcure Cavity in 
them. Vid. Galen de Uf. Part. L. 11, ¢. 18. | 

* (10) Thefe forts of Differences in the Mechanifm of Animals, — 
upon the {core of the Pofition of their Bodies, occur fo often, that 
it would be nd mean Strvice to Anatomy ; - if any ong 
would give us a Hifory of thofe Variations of the parts of ‘Ania 
mals, which {pring from ‘the different Poftures of sheir Bodies. 
Prake Anat. V. 1, 'B. lc. 17. ieee oe 





dime dederit, Ke, - 
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Race, as various as their Species. In fome fquare 
and large, {uitable. ¢o their flow Motion, Foad, 
and Abode ; .in, others lefs, lender, and fharp, 
agreeable to their {wifter Motion, or to make 
their Way to their Food (1), or Habitation un- 
der Ground (2).. But pafling by 4 great man 
Obfervations that might be made of this Kind, 


I fhail ftop a lieele at the Brain, as the moft con- 


fiderable Part of chis Part of the Body, ‘being the 
great Inftrument of Life and Motion in Quadry- 
peds as ‘tis in Man of thar, as alfo. in ‘all 
probability. the chief Seat. of his immortal Soul. 
And accordingly jt is a remarkable Difference, 


that in Man, the Brain is large, affordigg Sub- 


ftance and Room for fo noble a Gueft ; whereas 


in Quadrupeds, it is but fmall. And another 


thing no lefs remarkable is the Situation of the 


_ Cerebrum and Cerebellum, or the greater or leffer 


Brain, which I fhall give in the Words of one of 
the moft exa& Anatomifts we have of that Part 
(3): ‘© Since, faith he, God hath given to Man 


_ a lofty. Countenange, to beheld the Heavens, 
«¢ and hath alfo feated an immortal Soul in the 
_** Brain,capabl¢ of the Contemplation of heavenly 





(1) Thus Swine, for Inftance,.who dig in the Berth for 
R oots and other Food, haye their Neck,and all parts of their 
Head very well adapted to that Service. Their Neck fhort, 
brawny, and ftrong ; their Eyes fet pretty high out of the 
way ; their Snout long ; theiy Nofe callous and ftrong , and 
their Senfe of Smelling very acctirate, to hunt out and di- 
ftinguifh their Food in Mud, under ground, and other the 
like Places where it lies concealed. > a 
(2) What hath been faid of Swine is no lefs, rather mare 
remarkable in the Aéole, whofe Neck; Nofe, Eyes, and Ears, 
are all fitted in the niceft manner to its fubterrancons way 
of Life. _ | . 
“-(3) Willis Cerey. Anat. C2p, 6. Camgne buic Leys os [ub- 


4 
e ? 


- * ced; if not a 
” ‘© equal thereto. | 
. Another Convenience in this Potifion of the 
” Cerebrum and Cerebellum, the la{t ingeaious Anato- 
. mift (4) cells us is this, In the Head of Man, 
; © faithhe, the Bafe of che Brain and Cerebell, yea, 
* of the whole Skull,is {ec parallel tothe Horizon, . 
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* things ; therefore as his Face is ered, fo the 
“* Brain is fet in an higher Place, namely above 
“ the Cerebellum and all the Senfories. “But ia 
*¢ “Brutes, whofe Face is prone towards the Earth, 
** and whofe Brain is incapable of ‘Speculation, 
‘the Cerebellum, (whole Bufinefs ic is to mi- 


© niffer to the A@ions and Fun@ions of the 
“© Precordia, the principal Office in thofe Creq- - 


*€ tures) in chem itis firuated in che higher Place, 


_ *§ and the Cergbrum lower. Alfo fame of the Or- 


**’ gans of Senfe, as the Ears and Eyes, are pla- 
bove the Cerebrum, yet at leaft 


“ by which means there is the Jefs Danger of the. 
* two Brains jogling, or flipping out of their 


“place. Butin Quadrupeds, whofe Head hangs 


ce down ’ the Bafe of the Skull makes a right An- af 
“ gle with the Horizon, by which means the — 


* Brain is undermott, and the Cerebell upper- 
** moft; fa that one would be apt to imagine the 
* Cerebell fhould not be fteady, but joggle out 
“ of it’s. Place. To remedy which Inconveni- 
ence (hetellsus) ‘* and leaft the frequent Con~ 


“ cuffions of thé Cerebe/! fhould capfe a fainting, - 


** or diforderly Motion of the Spirits about the’ 


“ Precerdia, therefore by the Artifice of Nature, 


 fufficient Provifion is made in all, by the 
© dura Meninx clofely encompafling che Cerebel- 
lume 3 befides which, it is (in fome) guarded 

SMUG es. . Be 4 With. 





(4) Jd. Paulo poft.ln capite humana Cerebri: &f ssi | 


7 


A 
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“© with a ftrong bony Fence ; and in others, as 
** the Hare, the Coney, and fach lefler Quadru- 
~ peds, a Part of the Cerebell is on eath fide 
** fenced with the Os petrofum: So that by this 
** double Seay, it’s whole Mafs is firmly contain; 
** ed within the Skull. oO 

Befides thefe Peculiarities, I might take Notice 
of divers other things no lefs remarkable, as the 
Nittitating Membrane of the Eye (5) the different 
Paffages ‘of the Cgretid “arteries (6) through the 
Skull, their Branching into che Rete Mirabile (7), 
: : the 


- {5) See Book. 4. Ch. 2. Note 33. 

(6) Arteria Carotis aliquanto pifterins in homine quam in 
410 quovis animali Calvariam ingredjtur, fi juxta illud foray 
men, per quod firs laievalis in Venam jugularem defiturus 
eranio elabitur ; nam in ceteris bec avrteria Sub extremitate, 

u proceffu acuto offis petroft, intra cranium emergit = verum 
in capite bumano, eadem, ambage longiovi circumduia (ut 
fanguinis tervens, priufquam ad cerebri ovam appellit, fra&p 
impets, lenius & placidius fuat) prope fpecum ab'ingveffu finus 
lateralis faltum, Calvavie Afi ALLINGit ; mmmmoeninn OF i'n ma 
_ jorem cautelam, tunica infuper Afcititia craffiore teh ada 

And fo he goes on to fhew the Conveniency of this Guard 
the Riveter hath sad it’s paflage to the Brain, and then faith, 
Si hujufmedi confirmationis ratio inquiritur, fagile occurvit, in 
eapite humane, mbi generoft affettus, Gr magni animorum im- 
petus ac ardores excitantur, Sanguinis in Cerebri ovas appulfum 
debere effe liberum &© expeditum, &c. Atque boc quidem re- 

tix differt Homo a plerifque Brutis, quibus Arteria in mille 
‘urculos divifa, ne fanguinem pleniore alveo, aut cttatiove,quam 
par eft, curfu, ad cerebrum evebat, Plexus Retiformes confti- 
_ bait, quibus nempe efficitur, ut fanguis tardi admodum Jenique 
& equabili fere Srillicidio, in cerebrum illabatur. And then 
he goes on to give a farther Account of this Artery, and the 
ete mirabile in divers Creatures. Willis ibid. cap. 8. 

(7) Galen thinks the . Rete ‘mizabile is for eoncodting and 
elaborating the Animal Spirits, as the Epididymides, [the 
Convolutions xugooudés frin@-] are for elaborating the 
Seed. De Uf. Part. L.9.c.4. This Rete is ‘much more con- 
fpicuous in Beats, than Man ; and as Dr. Willis well be 
ges,ferves : 1. To bridle the too rapid incurfion of the Bléod 
3 i i ar into 
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the different magnitude of the Nates, and fome 
other Parts of the Brain, in -Beafts, quite diffe- 
rent from what it is in-Man : but the Touches 
already given, may be-Inftances fufficient to pre- 
vent my being tedious in inlarging upon thefe 
admirable Works of God, - ys 





7 of thé NECKS ‘of Quadrapeds. 


ROM the Head pafs we to the Neck, ne 
principal Pare of the Body, but yet a good 
Inftance of the Creator’s Wifdom and Defign, 
inafmuch as in Man it is fhort, agreeable to the 
EreGion of his Body ; but in the Four- footed 


Tribe it is long, an{werable to che Length of the 


Legs (1); and in fome of thefe long, and lefs 
. a  _ ftrong, 





into the Brain of thofe Cretaces whofe Heads hang down 


mach. 2. To feparate fome of the fuperfluous ferous parts 


of the Blood, and fend them to the Salival Glands, before 
the Blood enters the Brain of thofe Animals, whofe Blood 
is naturally of a watery Conftitution. 3. To obviate any 
Obftru&tions that may happen in the Arteries, by giving @ 
free Paflage through other Veffels when fome are “(fe 
In Quadrupeds, as the Carotid Arteries are’ branched into 
the Rete mirabile, for -the bridling the too rapid Current 
of the Blood into the Brain ; fo the Vertebral Arteries ard, 
near their entrance into the Skull, bent into an acuter An~ 
le than in-Man, which is 4 wife Provifion for the fame 
Parpofe. _- _ a Tae : eis Hie 

(s) It is very remarkable, that in all the Species of Qua 
drupeds, this Equality holds, except only the Elephane; 
and that there fhould be a fufficient {pecial Provifion made 
for that Creature by its Probofcis or icupk A Member fo 
admirably contrived, fo cusioufly wrought, and with fo 
gicat Agility and Readinefs,appliodby that unweildy Crea~ 
tard 
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_ Strong, ferving to carry the Mouthto the ground; 
in others fhorter, brawny and ftrong, ferving to 

dig, and heave up great. Burdens (2). 
Bat that which deferves efpecial Remark, is 
‘that peculiar Provifion made in the Nécks of all, 
or moft granivorous Quadrupeds, for the perpe- 
tual holding down their Head in gathering their 
Pood, by that ftrohg cendinous and infenfible 
Aponeurofis, or Ligament (3) braced from the 
Head to the middle of the Back. By which means 
the Head, although heavy, may be long held 
down without any Labour, Pain, or Uneafinels 
to the Mufcles of the Neck, that would otherwife 
be weariéd by being fo long put upon the 7 
| CHAP. 








tore to all its feveral Occafions, that I take it' to be a mati- 
feft Inftance. of the Creator's Workmanthip ; fee its Anato- 
my in Dr. A. Adoulens's Anat. of the ra eae p- 33- Asalfo 
in Mr. Bla&tvs Aécount in Phil. Tranf. No. 326. °° | 

Aliorkm ea eft bumilitas ut cibum pay sen roftris facile 
contingant. Que autem altiora funt, ut Anferes, ut Cygni, 
ut Grues, ut Camel, adjuvantur proceritate collorum. Manus 
etiam data Elephantis, quia ‘propier magnhitudinem corporis 
fficites aditus habebant ad paftzm. Cic.deN. D..L. 2. 
: wot pels animalibus qua pedes babent fiffos in digites, Cd- 

smn 


revins fit fatlum, quam ut per ipfam Cibam ori admové- - 
re queant : lis vtvo qua ungalas babent folidas, ant bifida, ° 


Jongins, at proma atque inclinantia pafti queant. Out id 
etiam opus non fit Artificis atilitatis memoris ? Ad hac quod 
‘Grites ac Ciconta, cum crura baberent longiora; ob ear caufam 
Roftram etiam magnum, & Collum longius babwerint, Pifces 
autem neque Collum pénitus habutve, xtpote qui: neque’ Crxra 
babent. Duo patto non id etiah oft ddmbrandam 2 Gatien: de 
Uf. part. L. rr. ¢. 8. a i .  aee ieee Be 

(2) Asin Moles and Swine, inCh.2.Noter. © — : 

(3) Gelked the Whithather, Patkwax, Yaxwax, and 
- Bixfav. 7 | | . Poy eae 





CHAP. Iv. | | 
7 Of the STOMACHS of luatriptds. 


:. YXHOM the Neéék;' ler 19. defend. ‘to thE 


“Stoniach ; a part, as Of abfolute Neceffiey tb 
the Being’, arid Well-being of Animals, fwistia — 
the feveral Species of Quadrupeds ‘fied; contri4 
ved, and made with the utmoft Va¥icry, ‘and 
Ait (1). What Arcift, whae Beiniz) ‘but eho igs 


2 finiee Confervator of ‘the World, * Gould: fo well 


adapt every Food to all che feveral Kitids of thefe 
grand Devourers of it! Who could-fo well fuie 
their Stomach to tlie Reception arid Digeftion - 
theteof ; one kind of Stomach to the Carnivos 
tous, antother to the Herbaceous Animals ; one 
fitted to dige{t by bare Maftication ; and a whole 


fet of Scomachs in others to digeft-with the Help 


of Ritimination | Which laft A&,. together with 


“. .the Apparatus for that Service, is fo petuliaty 
Bad wiehal fo curious an Artifice of Nature, chat 


it might juftly deferve a more particular Esiquiry : 
but having formerly mentioned it (a);. and left 
Iftfould be too tedious,E fhall pafs it by. CHAP, 








Sie epee tremypmnsdiedieanaserrmersttcetiensy 


; _(1) Fhe peculiar contrivarice and make of the Dromedas 


ries or Camels Stomiach,-is very remarkable, which I will 

ive from the Parifian Anatomifts : At the top of rhe fecond 
of the 4 Ventricles] zhere were feveral fquare holes, avbich 
were the Orifices of about 20 Gavities, made’ like Sacks placed 

tween the two Membranes, which do compofe the fubftance 
of this Ventricle. The view of thefe Sacks made us to think, 
that they might well be the Réfervatovies <vkere Pliny faith 
that Camels do a long time keep the Water, which they drink 
in great abundances————to Laps the wants thereof in thé 
dry Defarts, &c. vid. Memoirs, Gc. Anat. of Dromedary; 
p: 39. See alfo Peyer Aderycol. L.2.¢. 3. ° 

(2) Book 4. chh iz - a a) 
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CHAP. V. | 
Of the Heart. of Quadrupedt. 


w N this Part there is a notable Difference found 
berween the Heart of Man and chat of Beafts, 
Concerning the later of which I might take 
—gotice of the remarkable Conformation of the 
of the Hearts of Amphibious Quadrupeds, and 
their difference from thofe of Land-Animals, 
_ Some having but one Ventricle(1),fome three (2), 
and fome but two (like Land-Animals) but then 
the Foramen ovale therewith (3). All which may 
be juftly efteemed as wonderful, as they are ex- 
cellent Provifions for che manner of thofe Ani- 
mals living. Buc I fhall contenc my felf wich bare 
x le = : ~e? : z | B ama 
(1) Frogs are genetdlly thought to have but one Ventris 
ele in their Hearts. wih ae : fee ox. 
(2) The Lortoife hath 3 Ventricles, as the Parifian Aca> 
demifts in their Ademoirs affirm. Befédes thefe 2 Ventricles 
[before fpoken of] which weve ix the hinter part of the Heart 
avbich faceth the Spine, there was, fay they, a third in tht 
fore-part, enclining a little towards the right fide, &c. Mes 
moirs, &e. Ne 259. But Mr. Buffiere charges this as a Mi- 
. flake in thofe ingenious Gentlemen, and afferts there is but 
one Ventricle in the Tortojfe’s Heart. See his spit ide of 
the Heart of the Land-Tortoife, in Philéf. Tranfad. No. 328 
(3) The SeasCalf is faid by the Frexch Academifts, to have 
this Provifion, and their Account of it is this: I¢s Heart wes 
vound and flat. Its Ventricles agen very largé, and its Aus 
vicles fmall. Underneath the great Aperture, through 
avbich the Trunk of the Vena Cava, conveyed the Blood inte 
the right Ventvicle of the Heart, there was another which pened 
trated into the Afteria Venola, and from thence into the left — 
Ventricle, and afterwards into the Aorta. This Hole, called 
the Foramen Ovale ix the Fotus, makes tbe Anaftomolis, by 
the means of which, the Blood goes from the Cava into the 
Aorta, without paling through the Lugs. Y¥tench Aastos 
tilts, p. 124, | (4) 
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Hints of thefe things, and fpeak only of two pe- 
culiars more, andthar but briefly, = 
One is the Sicuation of the Heare. Which in 
Beafts is near the middle of the whole Body ; in 
Man nearer the Head (4). The Reafon of which 
Ifhall give from one of the moft curious Anato- — 
. mifts of that Part (5), “* Seeing, faith he, the 
. © Trajecion and Diftribution of the Blood de- 
© pends wholly on the Syftole of the Heart, ‘and, 
: © thac it’s Liquor is not driven of it’s own Nature 
_“ fo readily into the upper Parts as into Veffels, 
. © even with ic, or downwards into thofe under its 
. “if the Siruation of the Heart had been further 
. “ from the Head, it muft needs either have beert 
. “ made ftronger to catt out it’s Liquor with great- 
.“erForce; or elfe the Head would want it’s 
'“due Proportion of Blood. Bue in Animals 
. * that have a longer Neck, and which is exten- 
; “ ded towards their Food as it were, the Heart is 
.“feated as far from the other Parts; and they 
“find no Inconvenience from it, becaufe they 
‘ © feed with their Head for the moft part hanging 
_ “down ; and fo. the Blood, as it hath farther to 
. © soto their Head. than in others, fo it goes a 
: “ plainer and often a fteep Way (6). _ r | 
- a | a he 


‘ Cet enmeeminewen 











enema, eet) tao 





- (4) Thi re Keodiay met 70 uscoy, wal gv’ Avdeamry. *Ariff. 

: Hiff— An. Li 2.ce.1y, 7. 

(5) Dr. Lower de Corde. c. 1. . : 

(6) I might have mentioned another wife Provifion from . 

/ the fame Author, which take in his own words ; In Vitulis 

| & Equis, imo plerifgue aliis animalibus majoribus, non folas 

| propagines a Nervo fexti paris ut in Homine, fed etiam pluri- 

_ mas a Nervo intercoftali, ubi recta cor tranfit, cor accedere,ims 
in parenchyma ejus dimittis & hoc ideo a Natura quafi fub- 
fdium ‘Brutis comparatum, ne capita que terram prona fpe- 
ant, “non fatis facile aut copiofe Spiritus Animales impertirent 
BlaGi Anat. Animal. Par. 1. c. 4. ex Lowero de Corde. 


Be — 7) 
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The other peculiar Matter is the faftning I (fors 
merly mentioned) which che Cone of the Pericar- 
dium hath in Man to the Diaphragm (7), whereas 
in all Quadrupeds it is loofe. By which means 
the Motion of the Aidriff, in that neceffary Aa 
of Refpiration, is affifted both in the upright 
Pofture of Man, as alfo in the prone Pofture of 
Quadrupeds (8), which would be hindered, or 
rendered more difficult, ifthe Cafe was otherwile: 
“© which mutt needs be the Efte@ of Wifdom and 
«€ Defign, and that Man was intended by Nature 
+o walk erea, and not upon all four, as Qua 
* drupedsdo ; toexpre(s icin che Words of a great 


Judge in fuch matters (9). 
; CHAR. 


ed ARSE RNN L PN EL TLL T EAD 
(7) Diaphragmatis circulonerveo firmiter adbaret [Pericardi- 
um] quod Homini fingulave t nam ab eo in Canibus & Simis 
aie, jtem in aliis. animalibus omnibus. Bartholin. Auit. 
vd Co Ge 
(8) valon caufam quod attinet, cum eretins fit He 
minis inceffus atque figura, eoque facilixs abdominis vifcers 
fo pondere defeendant, minore Diaphragmatis nixe atque Syfloe 
le ad Infpivationem opus eft : porro,cum in Exfpiratione parte 
neceffarium fit Diapbragma relaxari, ———cum capfula corti 
omnino connefendum fuit in Homine, ne forte, guamdix erettys 
incedit, ab Hepatis aliorumque vifcerum appenforum pondert 
deorfum adeo deprimeretur,ut neque Pulmo fatis concidere neque 
Exfpiratio debito modo peragi potuerit. Duocirea in Quatry- 
pedibus, ubi abdominis vifcera in ipfum Diaphragma sncuM= 
bunt, ipfumque in petoris cavitatem fuo pondere inapellust, | 
ifta partium accretio Exfpivationé quidem inutilis, Infpiratum 
autem debitam Diaphragmatis tenfionem impedienda, profis 
incommeda fuiffet. Lower ib. p. 8. 
(9) Dr. Tyfon's Anat. of the Orang-Outang in Rays Wifi } 
of God. p. 262. | 
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CHAP. VI. 


Of the Difference between Man and Quadrupeds 
inthe Nervous Kind, | 


TP Here is only one Difference more between 
; Man and Quadrupeds that I fhall cake No-. 
tice of, and chat is the Nervous Kind: and be- 
caufe it would be tedious to infift upon many 
‘Particulars (1.), I thall, for a Sample, infitt chiefly. 
upon one, and that is of Nature’s ‘phe ten Care. 

fora due Communication and Correfpondence: 
between the Head and Heart of Man, more than 

what is in che four-footed Tribe. For this Pur-. 

“pofe befides the Correfpondence thofe Parts have 

- by Means of the Nerves of the Par vagum (com- 

‘mon both co Man and Beaft) there is a farther 

and more {pecial Communication and Correfpon= 

dence occafioned. by. the Branches (2) of the 

. Inerceftal Pair fent from the Cervical Plexus to the 

» Heart, and the Pracordia. By which means the 

q Heart and Brain of Man have a mutual and very 

a | | inti- 

: (1) are “a thefe I might name the: fite of the Nerves 

‘ proceeding from the Adfedulla Spinalis, which Dr. Lower 

“takes notice of ; in Beafts, whofe Spine is above the reft of 

tte Body, the Nerves tend dire&ly downwards ; but in 

Man, it being ere&, the Nerves {] sing out of the Spine, 
hot at Right, but in Oblique Angles downwards, and’ pafs 
alfo in the Body the fame way. ibid. p. 16. 

-» (2) In plevifg; Brutis tantum bac via (i.e. by the Par va~ 
gum) & vix omnino per ullos Paris Intercoftalis nervos, aditus 
ad cor aut Appendicem ejus patefcit. Verum in Homine, Nev-. 
ts Intercofalis, preter officia ejus in imo ventre buic cum — 
ceteris anrmalibus communia, etiam ante peGoris clauftra in» 
lernnncii {pecialis loco eft, qui Cerebri & ee mutuas 
Wra citrague refert, Willis Nervor. defer. & ulus. Cap. a 


Be2 
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intimate Correfpondence,and Concern with each 
other, more than is in other Creatures ; or as one 
of the moft curious Anatomifts and bfervers of 
thefe things faith (3), ‘* Brutes aré as ’twere 
‘’ Machines made with a fimpler, and lefs ope- . 
© rofe Apparatus, and endowed therefore with 
only one and che fame kind of Motion, or de- 
%: termined to do the fame thing: whereas in 
“. Man, there is a great Variety of Motions and 
“- A@ions: For by the Commerce of the afore- 
{aid Cervical Plexus (4), he faich, “ “The Con- 
_ © ceptions of the Brain preféncly affe& the Hear, 
«© and agitate it’s Veffels and whole Appendage, 
€ together with the Diaphragm. _From whence 
<¢ the Alteration im the Motion of the Blood. the © 
«* Pulfe and Refpiration. So alfo on the contra~ 
*} ry, when any thing affects, or alters the 
«: Heart, thofe Impreffions are not only reter- 
“ ted to the Brain by the fame Du& of the 
<. Nerves, but alfo the Blood itfelf (it’s Courfe 
« being once changed) flies tothe Brain witha 
<¢ different and unufual Courfe, and there agita- 
© ting the animal Spirtts with divers tmpulfes, 
** produceth various Conceptions and ‘Fhoughts — 
inthe Mind. And hetells us, ** that hence it 
‘© was thar the.ancient Divines and Philofophiers 
« too, made the Heart the Seatof Wifdom ; and 
~~ oe 4 Bs S€ cere 








(3) Id ib. Dam banc utriufque fpeciei differentiam perpends, 
fuccurrit animo, Brata effe velut machinas, &c. 

(4) That our great Man was not miftaken, there is great 
Reafon to imagine, from what he obferved in diffeéting 2 — 
Fool. Befides the Brain being but fmall, he faith, Precipua | 
‘autem difcriminis nota quam inter illius & viri cordati partes 
. advertimus hacce erat ; nempe quod pradittus Nervi Interco- 
Pralis Plexus, quem Cerebri &* Cordis internuncium EP Hominis 
pro rium diximus, in Stulto hoc valde exilis, & minori Ner- 
sorum fatéllitio Pipatus fuerit. Ibid. | : 
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“ certainly (faith he) the Works of Wifdam and 
Virtue do very much depend upon this Com- 
** ‘merce which is between the Heart and Brain: 
and fo he goeth on with more to the fame Pur- 
pofe. Upon the Account of this Intercoftal Com- 
merce With the Heart being wanting in Brutes, . 
there 1s another fingularly careful and wife Pro- 
Vifion the infinite Creator hath made in them, 
and that is, That by -reafon both the Par wagum 
and the Intercofal too,. do not {end their Branches 
to the Heart, and it’s Appendage in Brutes, 
therefore, left their Heart fhould want a due Pro- 
portion of Nervous Veffels, the Par vagum fends 
_ more Branches to Their Heart than to that of 
Man. This as it ts a remarkable Differefice be- . 
- tween Rational and Irrational Creatures ;- fo it is 
_ asremarkable an Argument of the Creator’s Are 
- and Care; who altho’ he hath denied Brute- Ani- 
mals Reafon and the Nerves miniftering thereto, 
yet hath another way fupplied what is neceffary 
to their Life and Stace. But let us hear the fame 
— great Author’s Defcant upon the Point (5); “In-. 
* afmuch, faith he, as Beafts are void of Dif- 
* cretion, and but. litle fubje& co various and: 
“ different Paflions, therefore there was no need - 
_ “ that the Spirits chat were to be conveyed from 
“ the Brain tothe Precordia, fhould pafs two diffe- 
rent Ways, namely one for the Service of the 
vital Functions, and another for che recipro- 
cal Impreffions of the Affe@ions ; . but ic was 
fufficiene that all cheic Spirits, whatever ufe 
they were defigned for, fhould be conveyed 
one and the fame Way. 7 _ : 
: - | Here | 
ca a nt 
Id. ib. cap. 29. In quantum Beftie prucenti 
A dieong/aue na ffonibus, &c. z : : = mee 
Ee 3 “8 {Il} 
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Here now in the Nervous Kisd we have manifeft 
Ads of the Creator's Defign and Wifdom, in this 
fo manifeft and diftin@ a Provifion for Rational 
and Irrational Creatures ; and that Sdem was evi- 
dently intended to be the one, as the Genys of 
Quadrupéds was the other. | 











CHAP. VIL 


The ConcLusion. 


A ND now’tis time to panfe a while; and - 


refle& upon the whole. And as from the 
Confiderations in the preceding Book, we have 
efpecial Reafon co be thankful to our infinitely 
merciful Maker for his no lefs kind than wonder- 
ful Contrivances of our Body ; fo we have Rea- 
n from this brief View Ihave taken of this laft 


O 
Pipe of the Creation, to acknowledge and ad- 
mire the fame Creator’s Work and Contrivances © 


in them, For we have kere a large Family of 
Animals, in every particular Refpect, curioully 
contrived and made for that efpecial Pofture, 
Place, Food, and Office or Bufinefs which they 
obtain inthe World. Soshatif we confider their 
own particular Happinefs and Good, or Man’s 


Ufe and Service ; or if we view them chrough- 


out, and confider che Parts wherein they agree 
with Man, or thofe efpecially wherein they differ, 
we fhall find all to be fo far from being things 
fortuitous, undefigned, or any way accidental, 
that every thing is. done for the beft ; all wifely 
contrived, and incomparably fitted up, and eve- 
Fy Way worthy of the great Creator, And he 
’ ? ‘ Bes Saree Rae Re! eR he See shat 


ey loa 


an 


we 


Chap. VI. The Conclufion. «37K 


that will fhue his Eyes, and not fee God ([]) in 
‘thefe his Works even of the poor Beafts of the 


Earth, chat will not fay (as Elibx hath it Job. 35. 
10, 11.) Where is God my Maker, who teacheth us more 
than the Beafts of the Earth, and maketh us wifer tha 
the Fowls of the Heaven: of fuch an one we may ufe 
the Pfalmift’s Expreffion Pfal. 49. 12. That be is 


Like the Beafts (+) that peril. 








Deum namque ive per omnes 

Terrafque ee Maris, Columque profundum, 

~ Hinc Pecudes, Armenta, Viros, genus omne ferarum. 
Virgil Georg. L. 4. : 

(+) Ulos qui nullum omnino Deum effe dixerunt, non modo 
non Pbilofophos, fed ne bomines quidem fuiffe dixerim ; qui, 
mutis fimillimi, ex folo corpore confijterunt, nihil videntes anir 
730. Lactant, Ls 7. c- 9- | . 
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BOOK VIL 
4 Surver of BIRDS. 





ent a View of the Feathered Tribe. 


ef what might be obferved, 





CHAP. L- 


Of the Morton of Birds, andthe Parts 


miniftering thereto. | 


S this Tribe hath a different Motion from 
_ that of ocher Animals, and an Amphibious 
way of Life, parely in the Air, and partly on 
the Land and Waters, fo is their Body accordingly 
fhaped, and all chetr Parts incomparably ficeed for 
that way of Life and Motion; as will be found 
by a curfory View of fome of the Particulars. 
Andthe — 
1. And moift vifible thing, is the Shape and 
Make of their Body, not thick and clumfie, but 
INCAM- 


Fy (Skates «== And here we have another large | 
Province to expatiate in, if we fhould defcend to 
every thing. wherein the Workmanfhip of the Al- - 
mighty appears. -But I muft contract my Survey - 
as much as may be, and fhall therefore give only - 
fuch Hints and Touches upon this curious Family © 
of Animals, as may ferve for Samples of the reft 


ate SAVING as briefly as well I could — 
“Pei t® difpatched the Tribe of Quadrupeds, 
4 I fhall next cake as brief and cranfi- | 


a= it ee 


~ 
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incomparably adapted to their Flight: fharp be-~ 
fore, to pierce, and make Way through the Air, 
and then by gentle Degrees rifing co it’s full Bulk. 


To which we may add 


2. The neat Pofition of the Feathers through- 
out the Body ; not ruffled, or difcompofed, « 
or placed fome this, fome a contrary Way, 
according to the Method: of Chance; bur all 
artificially placed (1) for facilitating the Motion 
of the Body, and it’s Security at the fame time 
by Way of Cloathing : and for that End, moft of 
the Feathers tend backward, and are laid over 


one another in exact regular Method, armed 


with warm and fofe Down next che Body, and 


‘more ftrongly made, and curioufly clofed nexe 


the Air, and Weather, to fence off the Injuries 


thereof. To which purpofe, as alfo for the more 


eafy and nimble gliding of the Body through the 
Air, che Provifion Nature hath made, and the 
Inftin& of thefe Animals to’ prees and dre/s their 


Feathers, is admirable ; both in refpect of their 


Art and Curiofity in doing it, and the Oy/-bag (2), 
Glands, and whole Apparatus for that Service. 
And now having faid thus much relating to the 
Body’s Motion, let us 3. Survey the grand Inftru- 
| ment 





(1) See before, Book 4. Ch. 12, Note 11. — 
(2) Mr. Willughby faith there are twa Glands for the Sex 


- gretion of the unfuous Matter in the Oy/-bag. And fo they 


appear to be in Geefe. But upon Examination, I find, that 
in moft other Birds {fuch at leaft. as I have enquired into 
there is only one Gland: in which are divers little Cells, 
sae in two or three larger Cells, lying under the Nip- 
ple of the Oyl-bag. This Nipple is perforated,.and being 


: sae or drawn bY the Bird’s Bit or Head, emits the 
i 


quid Oy],as it is in fome Birds, or thicker un&uous Greafe, 
as it isin others. Thé whole Oy/-bag isin its ftru&ture fome- 
what conformable to the Breafts of fuch Animals as afford 


Milk, | 
4) 
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‘ment thereof the Wings. Which as they are prin- 
cipat Parts, fo are made with great Skill, and 
placed in the moft commodious Point of the Bo- 
dy (3), to give ic an exa& Equipoife in that fub- 
tile Mediam,the Air. 7 | 
And here it is obfervable, with what incom- 
parable Curiofiry every Feather is made; the 
Shaft exceeding ftrong, but hollow below for 
Strength and Lightnefs fake ; and above, not 
much lefs ftrong, and filled wich a Parenchyme or 
Pith, both ftrong and light too. The Vanes as 
nicely gauged on each fide as made; _ broad on 
one fide, and narrower on the other; both which 
incomparably minifter to the progreffive Motion 
of the Bird, as alfo to the Union and Clofenefs 


of thé Wing(4). “ 








(3) In all Birds that fy much, or that have the moft oc- 
eafion for their Wings, it is manifeft that their Wings are 
placed in the very beft part, to ballance their Body in the 
Air, and to give as {wift a Progreffion, as theit Wings and 
Body are capable of : for otherwilce, we fhould perceive 


them to reel, and fly unfteadily ; as we {ee them to do, if 


we alter their AEquipoife, by cutting the end of one of 


' the Wings, or hanging a weight at any of the extreme 
parts of the Body. But as for fuch Birds as have as much 
occafion for Swimming as Flying, and whofe Wings are 
therefore fet a little out of the Canter of the Bodies gravi- 
2 fee Ch. 3. Note 9. And for fuch as have more occafion 
or Diving than Flying, and whofe Legs are for that Rea; 
fon fet more Buck wank and their Wings more forward fee 
Ch. 4. Note 9. 

(4) The wife Author of Nature hath afforded an Exam- 

le of the great Nicety in the Formation of Birds, by the 
Eiicety obferved in a part no more confiderable than the 
Vanes of the Flag-feathers of the Wing. Among others, 
thefe two Things are obfervable. 1. The Edges of the ex- 
teriour, of narrow Vanes bend downwards, but of the inte- 
rior, wider Vanes upwards ; by which means they catch 
hold,and lye clofe to one another,when the Wing is fpread, 


fo that not one Feathes may mifs its full Force and Impalle 


por 
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— And no lefs exquifite is che Textrine Art of the — 
Plumage (5) alfo ; which is fo curioufly wrought, 

i | , ' and 





upon the Air. 2.A yet leffer Nicety is obferved, and that 
is in the very flopeing the tips of the Flag-feathers: the 
interiour Vanes being neatly floped away to a Point, to- 
wards the outward part of the Wing ; and the exteriour. 
Vanes, towards the Bod , at leaft in many: Birds; and in 
the middle of the Wing, the Vanes being equal, and but 
little floped. So that the Wing, whether extended or fhut,. 
is as neatly floped and formed, as if conftantly trimmed 
with a pair of Sciffors. . , 
(5) Since no exa& account that I know of, hath been gi- 
ven of the Mechanifm of the Vanes or Webs of Feathers,my 
Obfervations may not be unacceptable. The Vane confifts 
not of one continued Membrane, boule if once broken, it 
would hardly be repairable: but of many Lamine, which 
are thin, ftiff, and fomewhat of the nature of a thin Quill. 
Towards the Shaft of the Feather (efpecially in the F 2B 
feathers of the Wing) thofe Lamine are broad, &c. of 9 
femicircular Form ;. which ferves for ftrength, and for the 
clofer fhutting of the Lamize to one another, when impul- 
fes are made upon the Air. Towards the outer part of the 
Vane, thefe Lamine grow flender and taper : on their un- 
der fide they are thin and f{mooth, byt their upper outer 
Edge is parted into two hairy Edges, each fide ‘having a 
diferent ort of Hairs, laminated or broad at bottom, and - 
flender and bearded above the other half. I have, as well 
as I could, reprefented the uppermoft Edge of one of thefe 
Leming in Fig. 18. with fome of the Hairs on each fide, 
magnified wit a Microfcope. Thefe bearded Briftles or 
Hairs on one fide the Lamine,have ftrait Beards,as in Fig.19. 
thofe on the other fide, have hooked Beards on one fide the 
{lender part of the Briftle, and ftrait ones on the other, as 
in Fig. 20, Both thefe forts of Briftles magnified (only 
{catering and not clofe) are reprefented as they grow 
upor the upper Edge of the Lamina f. t. jn Fig. 18. And 
jn the Vane, the hooked Beards of one Lamina, always lye 
next the ftrait Beards of the next Lamina,and by that means. 
lock and hold each other, and by a pretty Mechanifm brace 
the Lamine clofe to one another. And if at any time the 
Vane happens to be ruffled and difcompofed, it can by this _ 
pretty eafy Mechanifm, be seduced apd repaired. V. Book 4. 
hiz,atNote12, 0 : | Cn 
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‘and fo artificially interwoven, that ic cannot be 
viewed without Admiration, efpecially when the 
Eye is aflifted wich Glaffes. 

And as curioufly made, fo no lefs curioufly 
are the Feathers placed in the Wing, exactly ac- 
cording to their feveral Lengths and Strength: 
the Principals fer for Stay and Strength, and thefe 
again well jined, faced and guarded with the Co- 
wert, and Secondary Feathers, to keep the.Air from 
pafling through, whereby the ftronger Impulfes 
_ are made thereupon. . | 

And laftly, to fay no more of this Part, that de- 
fLerves more to be faid of it, what an admirable 
Apparatus is there of Bones, very ttrong, but with- 
al light, and incomparably wrought ? of Foysts, 
which open, fhut, and every way move, accor- 
ding co che Occafions either of extending it in 
Flight, or withdrawing the Wing again to the | 
Body? and of various Mufcles ; among which 
- the peculiar Strength of the Pecforal AAdufcles de- 
ferves efpecial Remark, by reafon they are much’ 
{tronger (6) in Birds, than in Man, or any other 
Animal, not made for Flying. — 

4. Nextthe Wings, the Tail isin Flight confi- 
derable ; greatly affifting in all Afcents and Del- 


cent 








(6) PeForales Mufculi Hominis fleftentes bumeros, parvi, 
&? parum carnofi funt ; non equant 504" aut 704™ partem 
omneum Mufculorum Hominis. E contra in Avthus, Pettora- 
Fes Mufcult vaftiffimi funt, &P equant, imo excedunt, EP ma- 
£tS pendent, quam reliqui omnes Mufculi ejufdem Avis fimul 
jumptt. Borell. de Mot. Animal. Vol. 1. Prop. 184. 
Mr. Willughby having made the like Obfervation, hath 
this Reflection on it, whence, if st be poffible for Man to fly, 
ét is thought Ly therr who have curioufly weighed and confide- 
red the matter, that he that would attempt fuch a thing with 
hopes of fuccefs, muft fo contrive and adapt his W.ngs, that he 
may make ufe of bis Legs, and not bis Arms in managing 
them: (beeaule the Mufcles of the Legs are ftronger, as he 
obierves.] Willugh. Ornith. L. 1, ¢. 1.9. 19. G) 


{ 


A 
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cents in the Air; as alfo ferving to fteady (7) - 
Flight, by keeping the Body upright. in that 
fubtile and yielding Mediom, by it’s readily 
—s and an{wering every Vacillation of the 

And now to the Parts ferving to Flight, let us 
add the nice and compleat Manner of it’s Per- 
formance ; all done according to the ftri@eft: 
Rules of Mechanifm (8). What Rower onthe 
Waters, what Arcift on the Land, what acuteft 
Mathematician could give a more agreeable and 
exact Motion to the Wings, than thefe untaught 
flying Artifts do theirs! ferving not only to bear 
their Badies up in the Air, but alfo to waft them 
along therein with a {peedy progreflive Motion, 
as alfo to fteer and turn them this Way and that 
Way, up and down, fafter or flower, as their Oc- 
cafions require, or their Pleafure leads them. 

5. Next to the Parts for Flight, let us view the 
Fer and Legs miniftering to their other Motion ; 
Both made light for eafier Tranfportation through 
the Air; and the former fpread, fome with 
Membranes for Swimming (9), fome without, 

3 . for 








(7) Mr. Willughby, Ray, and many others, imagine the - 

tincipal ufe of the Tail to be to ftcer, and turn the Body 
in the Air, as a Rudder-.But Borelli hath put it beyond. alk 
doubt, that this is the leaft ule of it, and that it is chiefly 
to affift the Bird in its Afcents and Defcents in the Air, and 
to obviate the Vacillations of the Body and Wings. For as 
for turning to this or that fide,it is performed by the Wings, 
and Inclination of the Body, and but very little by Ae 
help of the Tail. 

(8) See Borelli ubi fupr. Prop. 182. &e. | | 

(9) It is confiderable in all Water-Fowl, how exattly 
their Legs and Feet correfpond to that way of Life. For 
either their Legs are long, to enable them to wade in the 
Waters : in which cafe, their Legs are bare of Feathers a 
goed way above the Knees, the more coaveniently for this 


Pp? = 
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for fteady Going, for Perching, for Catching 


and Holding of Prey (10), or for Hanging by the 
Heels to gather their Food (11), or to fix them- 
felves in their Places of Retreat and Safety. And 
the latter, namely the Legs, all curved for their ea- 
fy Perching, Roofting, and Reit, as alfoto help 
them up upon their Wings in taking their Flight, 


-and to be therein commodioufly tucked up to the 


Body, fo asnot to obftruct their Flight. In fome 
long, for Wading and Searching the Waters ; in 
fome of a moderate Length, anf{werable co their 
vulgar Occafions; and in others as remarkably 
fhort, to anfwer their efpecial Occafions and 
Manner of Life (12), To all which let us add the 


pla- 


purpofe. Their Toes alfo are all broad ; and in fuch as beer 





the name of Afudfuckers, two of the Toes are fomewhat | 


joyned, that they may not eafily fink in walking upon beg- 
: lice: And as rf fuch as ae whoala-footed, is is 
Paes are webbed together (excepting fome few) their Le 
are generally fhort, which is the moft convenient fize for 
Swimming. And ‘tis pretty enough to fee how artificially 
they gather up their Toes and Feet when they withdraw 
their ioe or go to take their Stroke ; and as artificial 
again extend or open their whole. Foot when they preis 
upon, or drive themfelves forward in the Waters. 

(10) Some of the CharaGerifties of Rapacious Birds are 


‘to have hooked, frong, and gol = rangi eaks and Talons, 
fitted for Rapine, and tearing of 


i : and frong and brawny 
Thighs, for me down their Prey. Willughby Ornith 
L. 2. c. 1. Kaii Synopf. Av. Method. P. I. | 

(11) Such Birds as climb, particularly thofe of the Woed- 
pecker kind, have for this purpofe (as Mr. Willugbby obferves 
L. 2.c. 4.) 1. Strong and mufculous Thighs. 2. Short Legs 
and very ftrong. 3. Toes ftanding two Porous and two 
backwards. Their Toes alfo are clofe joyned together, that 


they may more ftrongly and firmly lay hold on the Tree 


they climb upon. 4. All of them—————have a hard ffi 


_ Tail, bending alfo downwards, on which they lean, 2 


fo bear up themfelvesin Climbing. 
(12) Swifts and Swallows have remarkably fhort Legs 
efpecially the former, and their Tocs grafp any cay: ce 
: : ron 
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placing thefe laft mentioned Parts in the Body. 
Jn all fomewhat out of the Center of the Body’s 
Gravity (13), bue in fuch as fwim, more chan in 
others, for the better rowing their Bodies through 
the Waters, or to help them in that and Diving | 


: (14) too. 








CHAP. If. 


Of th Heap, Stomach, and other 
Parts of Birds. 


B ptr: difpatched the Parts principally 
| concerned inthe Motion of the Feathered 
_ Tribe, let.us proceed to fome other Parts not yee 

. | ani- 








' ftrongly. All which is ufeful to them in building theis 
” Nefts, and other fuch Occafions as neceflitate them to hang. 
* frequently by their Heels. But there is far greater ufe « 

* this Stru€ture of their Legs and:Feet, if the reports be true ~ 
' of their hanging by the Heels in great Clufters (after the 
manner of Bees) in Mines and Grottos, and on the Rocks 
by the Sea, all the Winter. Of which latter, Iremember | 
the late learned Dr. By told this Story at the Univerfity, - 

and confirmed it to me fince, viz. That an ancient Fifher- 

man, accounted an honeft Man, being ncar fome Rocks on 

the Coaft of Corzwal, faw at a very low Ebb, a black Lift 

of fomething adhering te the Rock, which when he came, 

to geass We found it was a great number of Swallows, 

and, if I mifremember not,of Suis alfo,hanging by the Feet 

to one another, as Bees do ; which were covered commonly 

by the Sea-Waters, but revived in his warm Hand, and by 

the Fire. All this the Fifherman himfelf affured the Do- 

Gor of. Of this, fee more Ch. 3. Note 4. 

(13) In Birds that frequent not the Waters, ce Wings 
are in the Center of Gravity; when the Bird lics along, as 
in Flying ; but when it ftands or walks, the erection of the 
st throws the Center of Gravity upon the Thighs and. 

ect. 

(14) See Ch. 4. Note 9, 

- (4) 


a 
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animadverted upon. And we will begin with the 
Head. Concerning which I have already taken 
Notice of it’s Shape for making way through the’ 
Air ; of the make of the Bill, for gathering Food, 
and other Ufes ; the commodious Situation of the 
Eye ; and I might add that of the Ear too, which 
would be in the way, and obftruét Flight, if twas 
like chat of moft other Animals: alfo I might 
fay a great deal of the Conformation of the. 
Brain, and of the Parts therein wanting, and of 
others added, like to what is obferveable in Fifhes ; 
whofe Pofture in the Waters refembles that of 
Birds in‘the Air (1), and both very different from - 
Man and Beafts: and laftly, to hint at'no more, 
I might furvey the peculiar Seru€ture of the La- 
rynx (2),the Tongue (3,),the inner Ear (4),and ma« 


ny 





(1) Cerebra Hominum &% Quadrupedum in plerifque fimi- 
lia exifiunt. ———Capitibus Volucrum €F Pifcium contenta, ab 
- utrifgue prioribus longe diverfa, tamen inten fe, quoad praci- 

puas eynedas partes, Symbola reperiuntur. The pinay 
_ wherein the Brains of Birds and Fifhes agree with one ano- 

ther, and wherein they differ from the Brain of Man artd 
Beafts {ce in the fame juftly famous Author, Willis Cereb. 

Anat. c. 5. | , & 

(2) Circa bifurcationem Afpeve Arteria, elegans Artificis li- 
bere acentis tndicium detegitny ex Avium comparatione cum 
Duadrupedibus ; cum Vocis gratia in diverfis Avibus diver 
fam mufculorum fabricam bifurcationi Afpera Avterie dederit, 
quorum nullum veftigium extat in Homine & Quadrupedi- 
bus mihi vifis, wbi omnes vocis mufculos capiti Arteria junxit. 
In Aquila, &c. fupra bifurcationem, &c. Steno in Blaf. 
Anat. Animal. P. 2. ¢. 4. ; 

The Afpera Arteria is very temarkable in the Swan,which 
is thus defcribed by T: Bartholin, viz. Afpera Arteria admi- 
| vande fatis flrutlure. Nam pro Colli longitudine deorfum Oc- 

Sophagi comes protenditur donec ad flernum perveniat, in cujus 
capfulam fe incurvo flexu infinuat CP recondit, velut in tuto 
loco &, theca, moxque ad fusdum ejufdem cavitatis delata, 
furfam reflettitur, egrediturque anguftias Sterni, &P Clavicu- 

. his 


et mi ae 


Chap. 12. The Head of Birds, 38k 
| lis mediis confcenfis, quibas ut fulcro nititur, ad Thoracem fe 
| Petite Miranda bercle modis omnibus conftitutio, & Re 
| fpirationi infervit EP Voci. Nam cum in flagnorum fundo edu- 
lia pro vids quarat, longifimo indiguit collo, ne longa mora 
| fuffocationis incuvreret periculum. Et certe dum dimidiam fe« 

te horam toto Capite & Collo pronis vadd immergitur, pedibus 
| in altum elati$ corloque obverfis,ex ea Arteria qua peforis dite 
| bagine we eff portione, tanquam. éx céndo promo fpirituns 
. baurit. Blaf.ib.c.10. | . . . 

(3) The ftru&ture of the Tongue of the Wood-=pecker is very 

agular, and reniarkablé, whether we look at its great 
. great length, its Bones and Mufcles, its encompafling part 
of the Neck and Head, the better to exert it felf in len th, 
adagain, to retract it into its Celt ; and laftly, whether 
_ we look at its fharp horny Beatded Point, and the glewy 

Matter at the end of it, the better to ffab, to ftick unto, and 
: draw out little Maggots out of Wood. Utilis enim Picis 
. (faith Coiter) ad Vermiculos, Formicas, aliaque InfeFa venan= 
. da talis Lingua foret. Siquidem Picus, innata fua fagacita~ 
" te cum. deprebendit alibi in arboribus, vel carie, vel alia dé 

taufa cavatis, Vermes infeFaque dlitefcere, ad illas volitat, 

Sefeque digitis, sngulifque poferioribus robuftiffimis, & Caudé 
" pennis rigidiffimis Juftentat, donec valido ac peracuto Roftta 

arborem pertuudat, arbore pertusd, foramini hice immittit, 
_ ae animalcula firidore excitet percellatque,magnam in ar 
| boris cave emittit vocem, infefta vociferatione bac concitata’ - 
 bue tllucque vrepunt ; Picus vy. linguam fuam exerit, atqué 
” aculeis, Lami ue animalia infigit, infixa attrabit & devo~ 
_ vat. vid. Blafii ubi fupra. P. 2. cc. 24. 

“ * (4) [have before in Book 4. Ch. 3. Note 19. taken siotice 
Of what others have obferved concerning the inner Ear of 

Birds referving my own Obfervations for this place : which 

lope may be acceptable, not saa for being fome of them 
new, but alfo as fhewing the Mechanifm of Heating. 

In this Organ of Birds, I fhall take notice only of three 
Parts, the Adembranes and Cartilages ; the Columella , and 
the Conclave s The Drum, as fome call it, or Membrana 

ympani, as others, confifts of two Membranes , the Outer, 
which covers the whole Adeatus, Bafon, or Drum (as fome 
call it) and the inner Membrane. To fupport, diftend and 
telax the outermoft, there is one fingle Cartilage, reaching 

om the fide of the Adeatus, to near the. middle of the 

Membrane. On the top of the Columella is atiother Car- 

tilage, confifting of 3 Branches, a. 6. c. in Fig. 23. The _ 

longeft middle Brarich (a) is joyned to the top of the fin~ 
gle upper Cartilage before {poken of, and aflifts it to bear 
bp the upper outer Membrane : the two Branches, hs 

Eo F : ) 
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: , i 
are joyacd to the.Os Retrofum, at. ome. diftance from the 
outer Membrane: upon this inner Cartilage, is the inner 
Membrane fixed, the two auter fides of which, a, d, and a, - 
c, are joyned to the outer Membrane, and makes a kind of 
three-fquare Bag. The defign of the two Branches, or Legs 
of the Cartilage, 6, ¢, are I conceive to keep the Cartilage, 
and Columella Rea wavering fideways ; and to hinder’ them 
from flying too much back, there is a very fine flender Li- 
ament, extended from the oppetite-fide, quite crofs the 
Meatus or Bafon, to the bottom of the Cartilage, near its 
joyning, tothe Columella. Thus much for the Adembrana 
Jympani, and their Cartilage. = 
The next Part is the Columella (as Schelbam mer calls it.) 
ble isa very fine,, thin, light Tube; the bottem of which 
reads about,.and,.gives it the refemblance of. a wooden _ 
Potlid, fuch as I have {een in Countrey. Houfes. “Itexadl 
fhuts into, and covers a Forqmen of the’ Conclaye, fo Thich 
it is ae all round witha fine fubtile Membrane,compo- - 
{ed of the tender Auditory Nerve. “This Bottom, or Bafe of — 
the Columella, 1 call the Operculym.: . i cane ey 
, The laft part which fome call the Labyrinth and Cochlea, 
confifting of Branches more like the Canales emicivculares 
in Man, than the Cochlea, I call the Conclavé Auditéis. It 
is (asin moft other Animals) made of hard, context Bone. 
{In moft of the Birds I -have pen dtlicte ate circular Canals, 
fome larger, fome lefler, croffing one another at right An- 
gles, which open into the Conclave: ; But in the Goofe it is 
otherwife, there being cochleous Canals, but not like thofe 
of other Birds. In the Conclave, at the-fide oppofite to the 
Operculum, the tender part of the. Auditory Nerve enters, 
and lineth all thofe inner retired” parts, viz. the Conclave 
and Canals. _ | _ Salen Sinai ninth eg eo oft, c OF 
As tothe Paffages, Columne, and other parts obfervableé 
in the Ear of Birds, I fhall pafs ‘them by, it being’ fufficient 
to my purpofe, to have defcribed the Parts principally con- 
- cerned in the a& of Hearing. And 'as the Ear is in Birds 
the moft fimple and incomplex or ety Baars ; fo we 
may from it make an eafy and rational judgment, how Hea- 
ving is performed : viz. Sound being a Tremor,or Undulation 
in the Air, caufed by the collifion of Bodies, doth, -as. it 
moves along, ftrike upon the Drum, or Membrana Tympani 
of the Ear. Which Motion, whethet ftrong or languid, 
fhrill or foft, tuneful or not, is at the fame inftant im- 
refled upon the Cartilnges, Columella, and Operculum, and 
fr communicated to the Auditony Nerve in the Conclave. 
. And now if we compare the Organ and A& of Hearing, 
with thofe of Sight, we fhall find, that the Conclave is to 
. | ‘Aare 


ft 
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* infift upon, the, wonderful Provifign in the Bill for 


“the judging of the Fogd, and thar s by. peculiar 
- Nerves lodged. therein for that purpofe ; {mall 
» and lefs numerous in {ych,as. have, the ‘Alliftance 


ogee 


of anosher Senfe, che Eye; but large, more nu; 


- merous, and thickly. branched abonr,. to the very 


, 


: Hearing, 
ve make th 
.. e&s do by. the Retina. : Alfo, that as thers isvag, Apparatus 


. End of,the Beak, in {uch as hunt for their Food 
» out.of Sight in the Wagers, in Mad, or undet 


4 


t _ i And 


~ 





‘as the Retink is to! Sight ; that. fonordus Bodies 
cix.imprefiions thereby on the Brain; as ¥ifibke Ob> 


inthe Eye, by the opening and fhutting of ‘the Pupil, to 
. make it correfpond to all the degrees of phe ; fo there is 


4 is 


_ in. the Bar ‘to make it conformable to 4 


the degrees of 


_ Bound 5 a ndble train of‘ little Bones, and Mufcles‘in Mang 


» Be, to ‘ftrain and relax the > Membrane, and ‘atthe fame 


«time to open’ and fhut thé Bafsof the Stapes-(the fame as 
~ what'l catl the Opercaldim in Birds ¢ ) but_in Birds, there is 


“amore fimple; but’ faffictetit A patatus: for this’ purpofe. 
2 tender Cart | 


apes initedd Of ‘Bones and‘ Joynts, to correfponc 


ar 


tothe vdridus ithpreffions of Soutids, ‘and: to open and fhut 


= 


»: the Opercalum. Befides’ which, “1 fufped the Ligament I 
3 mentioned’ ig-only- tlie Tehdbn' of a Mufcle,’ eee to 


the inner® Membrana~ Tympani, ‘and joyned thereto (as I 


find by a°fri@er Scratiny) and not,to thé’ Cartilage, as ¥ 
“imagined, “By this‘ Mafele 


the inner Membrane; and 2 


” Means of that, the’ Oxtér alfo can be diftended:or relaxed, 
. Sitis in Man, by the AZAélleus and its Mufcle, Ge.°' * 
| (5) "Fhetobilled Bird?, that grope for theit- Peat, Bave three 


“tn aS 


ee 


< 'Y, in a Rook I firft obferved swo | 
» Wixt the Eyes into the upper “Bill, but confiderably fmaller 
: SE ORIS BRD, "itr ie Woe, ks “A - 2 Fiz ae ap 


pair of Nerves, that come into 'their Bills ; «whereby they have 
| a ae to diftingui{A what is proper for Food, and what 
b0 be vejeed: by « 

 moft coldent jw a Ducks, Bill and Head; a Dutk having larger 
« Nerves that come into their Bills than Geefe, or any other Bird 
. that have-feen ; and therefore quaffer and grope out their 
. Meat the mo. But then I difcovered none of thefe Nerves in 


by their Taft, when they did not fe¢ ‘Ho This wa's 


Round_bilted Birds. But fince,.in my Anatomies in the Coun 
erues that came down be~ 


than 


—_ 


‘4 
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_ And now from the Head and Mouth, pafs we 
to it’s near Allie che Scomach, another no lefs 
notable chan ufeful Part; whecher we confider the 
Elegancy of it’s Fibres and Mufcles ; or it’s Mul- 
tiplicity, ‘one to foften and macerate, another to 
digeft ; or it’s Variety, fuited to various Foods, 
fome Memibranaceous, agreeable to the frugivo- 
rous or carnivorous kind ; fome Mufculous and 
ftrong (6), fuited to che Comminution and grin- 


ding of Corn and Grain, and fo to fupply. the 
Deted of Teeth. | 


And nowto this Specimen of the Parts, I might 
add many others no lefs curioufly.contrived,, made ~ 
and fuired to che Occafions of thefe Volatiles ; as . 
particularly the Stru@ure and. Lodgment of the : 

7 a ee re ee Lungs 


than any of the three pair of Nerves in the Bills of Ducks, but | 
larger than the Nerves in any other round-billed Birds. And — 
*tis remarkable, that thefe Birds, more than any other round- 
billed Birds, feem to grope for their Meat in Cow-dung, Kc. 
Mr. J. Clayton, in Philof. Tranfa&. No. 206. | 
_.. Lobferved three pair: of Nerves in all the broad—billed Birds — 
that I could. meet,with, and in all fuch as feel for their Food © 
out of Sight, as Snites, Woodcocks, Curlews, Geefe, Ducks, 
Teals, Widgeons, &e. Thefe. Nerves are very large, equalling | 
almoft the Optick. Nerce in thickue/s. ——=—Two are diftri- 
buted nigh the.end of the upper Bill, and are there very much 
expanded, paffing thro’ the. Bone into the Membrane, lining . 
the Roof of the Mouth. Dr. Al., Moulen, ibid. No. 199. or 
both in Mr. Lowthorp’s Abridg. V. 2. p. 861, £62. , 
(6) The Gigzard is not only made very ftrong, .efpecially — 
in the Granivorous, but hath alfo a Faculty of grinding © 
what is therein. For which purpofe, the Bird {walloweth 
rough Stones down, which, when grown {mooth, are reje- 
ted and caft.aut of the Stomach, as ufelefs. This grind- 
ing may_ be heard in Falcons, Eagles, &c.. by laying the _ 
Far clofe to them when. their Stomachs arqempty, asthe — 
famous Dr. Harvey faith, De Generat. Exer. 7. 
_ Asto the ftrength of the Gizzard, and the ule of Stones 
to the Digeftion of Fowls, divers curious Experiments ma 
-be met with,tryed by Seigneor Redi, with glafs Bubbles, folid 
-Glafs, Diamonds, and other hard Bodies. See his Exp. Nat. 


i) 
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Lungs (7) ; the Configuration of the Brea, and 
it’s Bone, made like a Keel for ‘commodious 
Paflage through the Air, to bear the large and 
ftrong: Mufcles which move the’Wings, and to 
counterpoife the Body,and fupport and reft it UP 
on at Rooft ; the Neck alfo might deferve our 
notice, always either exa@ly proportioned to the 
Length of the Legs, or elfe longer, to hunt our 
Food, to fearch in the Waters (8), as alfo to 


counterpoife the Body in Flight (9). And laftly, 
hae sexes, @s 2 a 
. ; . . a AS gp : 


(7) It is no lefs remarkable in Birds, that their Lungs 
adhere to the Thorax, and have but little play, than that 


_ in other Animals they are loofe and play much: which is. 


a good provifion for their fteady flight. Alfo they want the 
Diaphragm ;and inftead thereof, have divers large Bladders 
made of thin tranfparent Membranes, with pretty large 
Holes out of one into the other. Thefe Membranes feem to 
me to ferve for Ligaments or Braces to the Vifcera, as well 
as to contain Air. Towards the upper part, each Lobe of 
the Lungs is perforated in two Places with large Perforae 
tions, whereof one is towards the outer, the other towards 
the inner part of the Lobe. Through thefe Perforations, 
the Air hath a Paffageinto the Belly (asin B: 1. Ch, 1. Note 8.) 
that is, into the forementioned Bladders : fo that by blow- 
ing into the A/pera Arteria, the Lungs will be a little rai- 
ed, and the whole Belly blown up, fo as to be very turgid. 
Which doubtlefs is a Means to make their Bodies more or 


_ lefs buoyant, according as they take in more or lefs Air, 


to facilitate thereby, their Afcents and Defcents : like as it 
is in the Air-bladders of Fifhes, in the laft cited place, 
Note 9. b PhS, ee a, 
_ (8) Such Birds as have long Legs, bave alfo. a lone Neck ; 
for that otherwife they could not commodioufly gather up their 
Food, either on Lend. or in the Water. But on the other fide, 
thofe which have long Necks, have not alzvays long Legs, as 
im Swans = whofe Necks ferve them to reach to the bot-_ 
toms of Rivers, &c. Willughby‘s Ornithol. L. 1.c.1. 6.7. | 
(9) We have fufficient Inftances of this in Geefe, Ducks, 
&c. whofe Wings (their Bodies being made for the conye~ 
nience: of Swimming) are placed out of the center of Gra- 
yity, nearce the Hoad, But the extending the Neck and - 
a ORR Z Hed - 
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i might here-take Notice of the Defest of the Dia- 
phragm, fo neceflary jn other Animals to Réfpi. 
 Fation, and alfo of diyers other Parts redundant, 
defective, or varying from other Animals. By 
it would be-tedious-to infift upon all,and therefore 
to the Examples already given I would rashes re- 
commend a nice Infpecion (10) of thofe curious 


e 


Works of God, which would be manifeft Demons “) 


{trations of the admirable Contriyance and Qeco- 
nomy.of the Bodies of thofe Creatures. . 
. From the Fabrick therefore of their Bodies, I 


fhall pafs to take a Glance of one or two things ° 


relating totheir State, and foconclude this Genus 
ofthe Animal World. = - ws 





CHAR I, 0” 
Of the Migration of Birds. 


(Onceriog the State of this Tribe of Avimal, : 
NX 4 the firft thing I fhall fpeak of (by reafon ‘ 


God 








Head in Flight, caufeth a due © uipoife and Libration of 


the Body upon the Wings. Which is another excellent ule 
of the long Necks. of thefe Birds, befides that of reaching . 


and fearching in the, Waters for their Food. |. _- 
_ But in the Heron, whofe Head and long Neck (although 
tucked up in Flight) over-ballance the hinder part of the 


men the long Legs are extended, in Flight, to counter- “ 
ife the Body, as well as to fupply what is wanting inthe © 


, Pail, from the fhortnefs of it. 


(10) Steno thus concludes his Myology of the Eagle, Im. - 
berfetta hec Mufculorum defcriptio'non minus avida eft legen-. °, 
tibus, quam Infpeantibus fuerit jucunda earundem prepara- 
210.. Llegantifima; enim .Mechanices artificia, creberrime in « 


lis obwia, verbis non nift, obfcure exprimuntur, carnium autem 
dud 4, tendinym colgre, infertionum proportione, &P trocklearum 
_ diftributione oculis expofita omnem fuperant admirationem. Ste- 
ng in Blaf Anat. Animal. Po ace ge OD 

: o @ te yu: io 


4 


H 





ae 
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'; God himfelf inftanceth in ic) fhall be their Migra- 
| tion,..mentioned Jer. 8,7. Yea, the Stotk in the 
‘: Heayes kinooeth. ber — Times, and the Turtle, 
ti ie Swallow obferve the Time of 
-¢ ther Coming 3 bist my People, &c. oe . 


7 > 


;. tome exceedingly notable. One.is what the 


yi? 


., Sdelighe in the colder Regions, or che horcer, 
iv lor fuch Birds of Paffage as fly to us in Summer. 
"" Alfo it is fomewhat ftrange,that thofe untaughte, 
unthinking Creatures fhould fo exactly know the 
- beft and only proper Seafons to go and come. 
» This gives us good Reafon ‘to interpret the 
2 Ww Appointed Times, (2 ), in the Text, to be 
i: | fuch 
(OE TY ST Sa Se 
- (1) Curiofa ves eft, fcire, quam exatte hoc genus avium 
* (Gruum] guotannis obfervet tempora fui reditus ad nos. Anno 
* 1667 ,prime Grues comparuerunt tn campeftribus Pife 20 Feb. 
: &e. F, Redi Exp. Nat. p. 100. ubr plura. 
_ > (2) From “1D”. indixit, conftituit, {cil. locum, vel tempus ,ub; 
* vel quando aliguid fieri debet. Buxt. in verb. : 
. De voluntate fua certiorem reddidit. Con. Kircher concor 
: dant. Pars 1, Col. 1846. . 5y1Q Generaliter pro re aliqua 
» Ferta, atteflata, fp definita accipitur. 1. Pro tempore certo 
, & conflituto. 2. Deinde pro fefto feu Solennitate, qué certo ce 
, rato oa celebratuy. 3. Pro loco certo & conftituto. = 


ibid, Co 1847, | Vt4 ; 
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fuch Times as the Creator hath appointed thofe 
.Animals, and hath accordingly, for this end, 
imprinted upon their Natures fuch an Inftin& as 
-exciteth and moveth them thus, at proper Times, 
to fly from a Place that would obftrué their Ge- 
neration, or not afford convenient Food forthem, 
.and their Young, and berake themfelves to ano- 
‘ther Place, affording all thatis wanting for Food 
-- or Incubation. So | 
| And this leads me to another thing remarkable 
in this A@ of Migration, and that is, Thae thofe 
unthinking Creatures fhould know what Way to 
fteer their Courfe (3), and whither to go. What 
but the great Creacor’s Inftin&, fhould ever move - 
a poor foolifh Bird to venture over vaft Traéts of ; 
Land, but efpecially over large Seas ?. If ic fhould 
be faid, That by their high Afcents up into the 
Air, they can fee crofs the Seas, yet what fhould 
teach or perfwade them, that that Land is more | 
proper for their Purpofe, than this ? that Brits | 
(for inftance) fhould afford them better Accomo- | 
dations than Epype (4),than the Canaries,than Spain, 
: = or 








(3) Quis non cum admiratione videat ordinem © politiam 
peregrinantium Avium, in itinere turmatim volantzum, per 
dongos terrarum &F maris tralus abfque Acu marina ? —— 
<Dujs eas certum iter in aeris mutabili regione docuit ? quis 

_ praterite figna, & future via indicia ; quis eas ducit, nutrit, 
&Y vite neceffaria minifirat? Quis infulas &P hofpitia illa, in 
quibus vittum reperiant, indicavit , modumque eyufmodi loca 
an peregrinationibus fuis inueniendi ? Hac fane fuperant bomi- 
num captum &F induftriam, gui non nifé longis expevientiis, 
multis itinerariis, chartis geographi2is, ——— € acus mag- 
netice Leneficio, ejufmodi marjium & terrarum trakus cons 
freere tentant & audent. Lud. de Beaufort. Cofmop, divina 
‘Se. 5. ¢. 1. _ ) a 

(4) I inftance apteaade | in Egypt becaufe Mr. Willnebby 








thinks Scwallows fly thither, and into Aithiopia, &c. and that 
Fhey do not lurk in Holes, or under Water, as Olaus Mag- 
. Big 


~ ~~ eo ~—_—- oa 
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or any of thofe many intermediate Places over 
which fome of them probably fly? ~~ 
And laftly, to all this let us briefly add the 
Accommodations thefé Birds of Paffage have to ene 
able them to take fuch long Flights, giz. the 
Length of their Wings, or their more than ordi- 
nary Strength (5) for Flight. : : 





mus reports. vid. Ornith.L.2. ¢. 3. But Etmuller puts the 
Matter out of doubt ; who faith, AMlemini me plures, quam 

uas Medimnps caperet, Hirundines ar&e coacervatas intra 
Pifcine cannas, fub glacie prorfus ad. fenfum exanimes, pul- 
Santes tamen, reperiiff Etmuller Differt. 2, c. 10. §. 5. This 
as it is like what O/. Magnus faith, fo is a Confirmation of 
it. The A. Bp’s Account is, In Septentrionalibus aquis fepi~ 
pes cAfu Pifcatovis extrabuntur Hirundines, in modum conglo~ 
gierata maffe, que ore ad os, & ala ad alam, & pede ad pe-~ 
dens poft principium autumni fefe inter cannas defcenfure col- 
sigarunt. Maffa autem illa per imperitos adolefcentes——. 
extrata, atque in eftuaria portata, caloris acceffu Hirundi-s 
nes vefolute, volare quidan incipiunt, fed exiguo tempore du~ 
sant. Ol. Mag. Hift. L. 19. c. 29. : 





Since my. penning this Note, we had at 2 meeting of the 


Royal-Society, Feb. 12, 171}, a farther confirmation of 
Swallows retiring under Water in Winter, from Dr. Colas, a 
Perfon very curious in thefe Matters ; who,fpeaking of their 
way of Fithing in the Northern Parts by breaking Holes, 
and drewing their Nets under the Ice, faith, that he faw 
16 Swallows fo drawn out of the Lake of Samrpdt ; and 
about 30 out of the Kings great Pond in Rofineilen : and 
that at Schlebitten, near an Houfe of the E. of Lobna, he faw 
two Swallows juft come out of the Waters, that could fcarce 
ftand, being very wet and weak, with their Wings hang- 
ing on the ground ; and that he hath obferved the Swallows 
to be often weak for fome Days after their appearance. 

(5) As Swatlows are well accommodated for long Flights 
by their long Wings, fo are QOuxails by the ftrenpth of theix 
Peforal Mufcles, by the breadth of’ their Wings, &c.. For 
bn have but fhort Wings for the weight of their Body ; 
and yet they fly from us into warmer Parts, againft Win- 
ter, and to usin Spring, crofling our Seas. So divers Tra+ 
vellers tell us, they crofs the Mediterrancan twice a Year, 
flying from Europe to Africa, and back again, ‘Fhus Bello~ 
one | : ? njns 


— = 
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a i thing relating to the Seate of this 
. Bribe of Animals, is their Incubation. 
~And-firft,-the Egg ie-felf-deferves our ‘Notice. 
Ics Parts within, and ics crufty.Coat without are 
admirably well fitced.for the Bufinefs.of Incuba- 
tion. “Fhat-there fhould be one part provided for 
the Formation of the Body (1) before it’s Exie 
into the World, and another for it’s Nourifhment 
after ic is come into the World, tll che Bird -is 


~ 


| 








IS LS DEE TLS EIS SMS " 
nius in. Mr. Willughby, faith ; When we failed from Rhodes 
to Alexandria of Egypt, many Quails flying from the N. 
towards the S. were taken in our Ship: whence I am veril 

perfwaded, that,they fhift places. For formerly qlfo, when I 
fiiled out of the [le of Zant to Morea or Negyopont, in the 
Spring-time I had obferved Quails fying the contrary way 
from S. toN. that they might abide there all Summer. At which. 
time alfo, there were a great many taken in oar Ship. Ornith. 


iy ~ 


pag..170, i ee at btwn, gle tee ps 
: O35 Lhe Clicken is formed out of, and nouvifbed by the White 
alone, till it be grown great. The Yolk ferves for the Chickens 
| pourifoment after it is well grcwn, and partly alfo after it is 
hatched. Fora good part of the Yolk remains after exclufion, 
being received into the Chickens Belly ; and being there referved 
s in a Store-houfe, is by the pe or Du&tus inte- 
Sinalis) as by a Funnel, conveyed into the Guts, and ferves in 
fread of Milk, &c. Willugh. Ornith. L. 1. ¢. 3. Ipfum ani- 
mal ex albo liquore Ovi corporatuy.Cibus ejus in luteo eft. Plin. 
L. 10. C §3.. ; | aT ae 
: “Arifiotle Gith, The long foarp Eggs bring Females ; the round 
‘oues, with a_larger compafs at the foarper end, Males.. Hitt. 
An. L. 6..¢..2. After which,-he tells of a Sot at. Syracu/e, 
that fate drinking fo long, till Eggs were hatched: as alfo 
of the cufom of Egypt, of batching Eggs in Dunghills, (I) 
: ne Ee Oe A BEES a 
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Chap, TY. | Intubation of Birds 39t 
able.to fhift for, and help it felf.;.and that thefe 
Parts fhould be fo accurately braced, and kept ia 
due Place. (||), is.cercainly a defigned, ‘as wall qs 
curious Piece of: Warkmanfhip........ 0 |, + 
_ .And then as tothe Ad icfelf of Incubation, what 
a Pradigious Inftingt is it in.all, or almoft all the 
feveral Species of Birds, chat they, .and anly they 
of all: Creatures, thould betake themfelves to this 
very Way of Generation! How.fhould they be 


aware that their Eggs contain their Young, and 
that their Production is in their Power (2)? What 


-+  fhould 








(il) As the Shell and Skin keep the Yolk and two Whites 
together, fo each of the Parts (the Yolk and inner White 
at leaft) are feparated- by’ Membranes, involving them. At 
each end of the. Epg is.4 Treddle, fo cabled, becaufe it was 
formerly thought to ‘be the Sperm of the Cock. -But the 
sfe of he é (faith: Dr. Harvey in Willugh. Ornitbh. c. 3.) is to 
be as *teveye, the Poles of this Microco{m, and the Connexiors 
of all the Membranes twifted and knit together, by which the 
Liquors are not only conferved each in its place, bat do-alfo re- 
tain thelr due pofition one 10 another. This although in a great 
Meafure true, yet doth not come up to what I have my 
felf obferved. For I find, that thefe Chalaze ‘or Treddles, 
ferve not. barely to keep.the. Liquors in their Place and Po-. 
fition to one another ; but alfo.to keep one and the fame 


part of the Yolk dager tet the Ege be. turned nearly 


which way jit will. Which is done by. this.Mechanifm ¢ 
The Chalaze are {pecifically lighter than the Whites, in 
which they Swim, and being braced to’the Membrane of 
the Yolk, not.exa&ly in the Axis of the Yolk, but fome+ 
what out of it, saath one fide of the Yolk tobe heavier 
than the other : fo: thatthe Yolk being by. the Chalaze 
made. buoyant, and kept fwimming in the midft of the two 
‘Whites, is by its een heey ade. ih t with the fame fide 
always uppermoft. Which uppermoft: ide, Ihave fome Rea- 
fon to think, is that.on whiclr the Gicatricala lies, that be- 
ing commonly uppermoft in. the Shell, efpecially in fome 
Species of Eggs more I think than others. a: 
(2) All Birds lay a certain. number of Eggs,;-or nearly 
that number, and then betake themfelves.to their-Incuba~ 
tion : but if their Eggs-be withdrawn, they: will lay more; 
‘OF which, fee Mr. Ray's Wifd. of God. p.437. 2 | ) 
, oF ’ 3 3 
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{hould move them to betake themfelves to cheir 
‘Nefts, and there with Delight and Patience to 
‘abide the due Number of Days? And when their 
Young are gotten into the World, I have already 
fhewn how admirable their Art, their Care, and 
Zp is in bringing them up until,and only until, 
they are able co fhife for themfelves. 

' * And taftly, when almoft the whole Tribe of 
‘Birds do thus by Incubation produce their Young, 
it is a wonderful Deviation, that fome few Fa- 
milies only fhould do it in a more novercal 
Way (3), without any Care or Trouble at all, 
only by laying their Eggs in the Sand, expofed 
tothe Heat and Incubation of the Sun. Of this 
the Holy Scripture itfelf gives us an Inftance in 
the Oftrich. Of which we have an Hint, Lam. 
4. 3. The Daughter of my People is become cruel, like 
she Offriches inthe Wildernefs. This is more plain 
expreffed in Job. 39.14, 15, 16, 17. [The Oftrich 
Jeaveth her Eggs in the Earth, and warmeth them .in 
the Duf,, and forgetsesh that the Foot may erufh them, 








» (3) The Labon is-a Bird no bigger than a Chicken, but 
days an Egg larger than a Goofe’s Egg, and bigger than the 
Bird it Ain Thefe they lay a Yard deep in the Sand, where 
they are hatched by the warmth of the Sun ; after which 
they creep out,and get to Sea for Provifions. Navaretie’s Acs 
count of China in Collett. of Voyages: Vol. 1. This account is 
in all probability borrowed from Nieremberg, or Hernan~ 
dez (that copied from him) who call this Bird by the name 
of Daie, any | its Eggs Tapan, not the Bird it felf, as Nava- 
vette doth. But my Friend My. Ray faith of it, Hiftoria ift- 
bec proculdabie fabulofa &P falfa eff. Quamvis enim Aves 
xonnulle maxima eva partunt, ut v.g. Alke, Lomwize,Ana- 
tes Ar&tice, &c. bujufmodi tamen unum duxtaxat, now plura 
wud ponunt antequam incubent : nec ullam in rerum natura 
avem dart exiftimo cujus ova albumine careant. Cum Albumen 
prectpua ovi pars fit, guodque primum fetui alimentum fub- . 
minifrat. Raji Synop. Av, Method. p.155, ; 
8 | (4) 


Nes s 
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or that the Wild-Beaft may break them.. She is harde« 
ned againft ber Young omnes, as thoagh they were not 
bers: ber Labour is in vain without Fear. Becaufe God 
hath deprived ber of Wifdom, neither hath be imparted 
unto ber Underftanding. In which Words I fhatt 
take Notice of three things, 1. Of this anomalous 
Way of Generation.’ Iris not very ftrange, chae 
no other Incubation ‘but that of the Sun, thould 
produce the Young ; but ’tis very odd and won- 
derfnl that any one Species fhould vary from all 


, the reft of the Tribe. But above all, 2. The 


fingular Care of the Creator in this Cafe is very 
remarkable,’ in fupplying fome other Way the 
Want of the Parent-Animals Care and enpya (4); 
fo that the Young fhould be notwithftanding bred 
up in thofe large'and -barren Defarts of Arabia 
and Africa, and fuch like Places where thofe 
Birds dwell,’ the moft-unlikely and unfitting (in 
all human Opinion) to afford Suftenance toyoung 
helptefs Creatures, but che ficteft therefore to give 
Demonitrations of she Wifdom, Care, and efpe- 
cial Providence of the infinite Creator and Con- 
fervator of che World. 3. The laft thing | fhalf 
remark is, That the Inftin&s of Irrational Ani- 
mals, at leaft of this fpecified in the Texte; is at- 
tributed to Gono. For the Reafon the Texé 
ae ) Se gives 
| the Offrich being buried in the Sand, ave 
Oe salty be ney of the hes till the Young be exclue 
ded. .-For the Writers. of--Natural Hiftory do generally agree, 
that the old Birds, after they have laid, and covered their Eggs 
in the Sand, forfake them, and take no more care of them. 
Willugh. Ornith. L. 2. c. a i a _ 

But there is another Oftich [of America] which Acaret 
tells usof, rhat takes more care of her Young, by carrying 
four of a te a little before fhe hatcheth, to four parts 
of her Neft, there to breed Worms for Food fur her Young. 
Acaret’s Difc.in Philof. Tranfad, No, 89. Co 





(5) 
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gives. why the. Ofrich is hardened. againft ber Young 
ones, as.t ough they were not her's, 1s Becaufe GO D 
bath deprived her of Wifdom, and.net imparted Under- 


Handing to ber:.i.¢. he hath denied her that Wif- 


om, he hach-noc-imparced that Underftanding, 
fis drepd that peatacal (afGoe co oceide fon 
ad nurle Qn 
tures of the fame, and other, Tribes are endowed 
1 Thus I have, difpatched what J intend to: infift 


upon concerning the Sine of this Seg of Animals; 


yhich,. as allo. of their admirable Inftinas, a 
reat. deal. more. might deferve; our efpecial, Ob- 
ervation ; particularly the admirable Curioficy, 

Art arid Variety of Nidification.(5)-ufed among 
the various Species of Birds,;,,.che great Sagacity, 
and many Aytifices ufed by chem,in the Inveftiga, 
tion and Capture of their Mrey,(6), the, due Pro- 
partion of che more and lefs pletul, the Scarcity 
of the Voraciqusand Pernicious, and the Plenty 
of.the Manfuets and Ufeful (7), Alfq the Variety 


of their Motion and Flight might deferye.confi-. 


aan , the Swifenefs.of fuch Whofe Food is to 
e fought in far diftane Places, and different Sea- 
fons (8) ; ‘the foyer Motion, ‘and fhort Flights 
of ochers more domettick ; and-even the Awk- 
wardnefs of fome others to Flight, whofe Food 
is near atc Hand, and to be gotten without any 
great occafion of Flight (yg). Thefe and divers 

;. # : ee - other 





; , . Sor ERN ES 
(5) See Book 4. ch. 13. © mts 
" (6) See Book 4. ch. 11, and 14. ree 
_ (7) See Book 4. ch. 10, begin. | | 
(8) See Book 4. ch. 8. ) 
(9) The Colymbi, or Douckers, having their Food near at 
hand in the Waters, are remarkably made for diving there- 
in. Their Heads are {mall, Bills fharppointed, plea 


‘ mak ’ 


up her. Young, :thae moft other Creg~. 


' 
, 
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other fuch hike things .as thefe, I fay,.1. mighe. 
have {poken more largely unto ; but.I fhall pags, 
them by: with only a bare Mention, ;having al- 


ready taken Notice of them in the Company -of- . 


other Matters of the like. Nature, and manifefted 
them to.be Acts of. excellent Defign, Wifdom, 
and Providence, in-the.Great Creaton,,, 7) 


f 





—- * 
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ND now, if we refle& upon the whole 
Matter, we fhall here find another large 
Tribe of the Creation abundantly fetting forth 
the Wifdom and Glory of their great Creator. 
We praife the Ingenuity and Invention of Man, 
for the Contrivaricé of ‘various: pneumatick En- 
gines ; we think them witty even for their unfuc- 
cefsful Attempts: to fwim in, and fail through 
that fubtile Element the Air; and the curious Me- 
chanifm of that Artift is had in remembrance, - 
and praifed to this day, who made 4 Dove, or 
an Eagle (+) ‘co fly but a fhort fpace. And is 
not therefore all imaginable Honour and Praife 
due to that infinite Artift thac hath fo admirably 
contrived, and made, all the noble Variety of 
Birds ; that hath with fuch iricomparable Curiofi- 
ty, and Art, formed their Bodies from Head to 
Tail, without and within, that not fo much as 
| | any 
A 





fmall, Legs flat and broad, and placed backward, and near- 
er-the. Tail than in other Birds ; and laftly, their Feet, fome 
whole-footed,fome cloven-footed,but fin-toed. vid. Will uch. 
Ornith. L. 3. §. 5. | | 
(t) Vid. Book 5. ch. 1, Note 25. 
qh 
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any Mufcle or Bone, no not even a Feather (|{) 
is unartificially made, mifplaced, redundant, or 
defective, in all the feveral Families of this large 


Tribe! but every thing is fo incomparably per 


formed, fo nicely fitted up for Flight, as to fur- 
- pafs even the Imitation of the moft ingenious 
Artificer among mortal rational Beings? . 
et CHAP: 








(Il) Dens non folum Angelum, & Hominem, fed mec exigui 
&P contemptibilis animantis vifcera, nec Avis pennulam, mec‘ 
Herbe flofculum, nec Arboris folium fine fuarum partinm con— 
wenientia dereliquit. Auguftin. de Civ. Dei L. 5. ¢ 11- 
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BOOK VIL | 
OF INSECTS and REPTILES, 


« 4 . a t. a . ’ 
EEE) 
? 





Of Insucrs in ‘general. 
Sapa] A V-ING difpatehed that part of thé 
Se Bo animal World, which nfed to be ac- 

counted the more perfeé, thofe Ani-« 
‘mals ftyled lefs perfe&, or imperfect 
_ will next deferve a Place in our Sur- 
vey, becaufe when ftri@ly enquired into; we 
fhall find them to be fo far from deferving to be 
accounted mean and defpicable Parts of the Cre- 
ation, owing their Original and Produdtion to 
Putrefactions, @c.as fomé have thought, that. 
we fhall find therm, I fay, noble, and moft admi- 
table Works of Gop. ‘For, as the famous Natu- 
tal Hiftorian, Pliny ( 1); prefaceth his Treatife of 
Infeéts to prevent the Repiroach of condefcénding 
(as might be itr oe ) to fo mean a Subject; Is 
great Bodies, faitti he, Nature bad = large and eafy 
Shop to svork upon obfequious Matter. Whereas, {aich 
he, in tbefe fo fmall, and as it were to Bodies, what 
Footteps of Reajow, what Power, what great Perfection 


ae 


fe NI Oo” 





_(1) In magnis Aquidem Corporibis, Sc: Phin. Nat. Hit 
bIlie. 2. . oe oo 
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i: there! OF this having given an Inftance or 
two of the exquifite-Senfes, and curious Make of 
fome Infeés (2); he then goes on, We admire, 
faith he, the turrigerous Shoulders of Elephants, the 
lofty Necks and Grafs of others ; but faith he, the Noa- 
ture of things is never more compleat than in the leaf 


shings. For which Reafons‘he intreats his Rea- _ 
ders (as Ido mine) rhat becaufe.they flighted many of 


the things themfelves which he took Notice of, they 


would not therefore difdainfully condemn his Accounts of - 


them, fince, faith he, in the Contemplation of Nature 

nothing ought to feems fuperfluous.. '. 
Thus t . . 

own, and my Excufe too ; the Force and Verity 


- ’ whereof will farcher appear by what I fhall fay 


¢ - 


of thefe Animals ; -which (as defpicable as they 
have been, or may perhaps be thought) we fhall 
find as exquifitely contrived, and curioufly made 


“for that Place and Station they bearin the World, ; 
as any other Part of the Animal World, For if | 
we confider the innumerable Variety of their » 


Species, the prodigious Numbers of. Individuals, 
the Shape and Make of their little Bodies, and 
a -* 2. every 








(2) Ubi tet fenfus collocavit in Culice?. &P funt alia diftes 
minora. Sed ubi Vifum in eo pratendit ? Ubi thle appli- 
cavit.? Ubi Odoratum inferuit ? Ubi vero truculentam illam, 


| & portione maximam vocem ingeneravit ? qua [ubtilitate Pen- 


mas adnexuit? pralongavit Pedum crura? Difpofuit jejunam 
Cavaam, uti Aluum? Avidam Sangninis, & potifimum bu- 
mani fitim accendit ? Telum vero perfodiendo tergori, qua fpi- 
culavit ingenio? Atque ut in capaci, cum cerni non poffit ex. 
ilitas, ita reciproca geminavit arte, ut fodiendo acuminatum 


pariter forbendoque fifiulofum effet. pie Teredini ad perfo. 


| vanda Robora cum fono tefte dentes affixit ! Potifimumaue 2 


ligno citatum fectt ? Sed turrigeros Elepbantorum miramur 
bumeros, Taurotumque colla, & truces in fublime jaftus, Tia 
grium vapinas, Leonum jubas, cum rerum natura nufquam 
mais quam in minimis, tota ft. Plin.ibid, . 

3 : (3) 


A 


at eminent Naturalift hath made his 


re ae a 
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every Part thereof, their Motion, their Inftinas, 
their regular Generation and Production, and to 
hame no more, the incomparable Beauty and 
Luftre of the Colours of many of them, whac 
more admirable and more manifeft Demonftrati- 
on of the infinite Creator, than even this little 
contemned Branch of the Animal. World. But 
lec us take a fhort View of Particulars. 





‘ ‘ . ' 
CHAP. IL. 
Of the SHA PR andSTRUCTURE of Infetts. 
ET us begin with the Shape and Fabrick of 
their Bodies. ‘Which although ic be fome- 


what different from that of Birds, being particu- — 
larly for the moft part, not fo fharp before, to cut 


‘and make way through the Air, yet is betrera- 


dapted to their manner of Life. For confidering 
that there is little Neceflity of long Flights, and 
that the Strength and Adivity of their Wings 
doth much furpafs the Refiftance their Bodies 
meet with from the Air, there was no great Oc- 
cafion their Bodies fhould be fo fharpened before. 
But the Condition of their Food, and manner cf 
gathering it, together with the great Neceflicy of 
accurate Vision by that admirable Provifion made 
for them by the reticulated Cornea of their Eyes. 
thefe things, I fay,.as-they required a larger 
Room, fo were a good Occafion for the large~ 
~nefs of che Head, and it’s Amplitude before. But 
for the reft of their Body, all is well made, and 
nicely poifed for their Flight, and every other of 

their Occafions, | Ss 2 
And as their Shape, fo the Fabrick and Make of 
their Bodies, is no lefs accurate, admirable, and 
| Gg2.-. fingu- 


4oo «ss The Shape of Infects. | Book VIII, 
fingular ; not built chroughout with Bones, and co- 
vered with Flefh and Skin, as in moft other Ani- 
mals ; buc covered with a curious Mail of a mid- 
dle Nature (||), ferving borh as Skin and Bone too, 
for the Shape, as well as Strength and Guard of 
the Body, and as it were on purpofe to fhew that 
the great Contriver of Nature isnot bound up to 
one way only. 


\ 





CHAP IL ° 


Of the Evus and ANTENN & of Infedfs. 


O this laft mentioned Guard we may add 

that farcher Guard provided in the Eyes and. 
Antenna. The Stru&ure of the Eye is in all Crea- | 
tures an admirable Piece of Mechanifm ; but chat 
-obfervable in the Eyes of Infects fo peculiar, 
that ic muft needs excite our Admiration: fencéd — 
with it’s own Hardnefs, yea even it’s own accte | 
rate Vifion is a good Guard againft external Inju- : 
ries; and it’s Cornea, or outward Coat all over 
_befet with curious; tranfparent, lenticular (1 = | 
7 - 7 | ets, 








_ OW) Infe&a non videntar Nervos babere, nec Offa, nec Spi- 
-. as, nec Cartilaginem, nec Pinguia, nec Carnes, ne Cruftam 
quidem fragi'em, ut quadam marina, nec qua juve dicatur : 
Cutis: fed media .cujufdam inter omnia bec nature corpus, | 
&c. Plin. N.H. L. 11. ¢. 4. ie 7 ae 
.- (1) The Cornea of Flies, Wafps, &c. are fo common a | 
_ Entertainment with the Microfcope,that every body knows - 
it is 2 curious piece of Lattice-work. In which this isre- | 
markable, that every Foramen is of a lenticular Nature ; fo | 
that we fee ObjeGs through them sd ap aa 28 through | 
fo many convex Glaffes: yea, they become a fall Tele : 
‘cope, when there is a dne focal diftance: between them and 
the Lens ef the Microfcope, ne 
| aie he 
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lets, enabling thofe Creatures to fee (no doubt) 


very accurately every Way,. without any [nter- 
val of time or Jrouble to move the Eye towards 


Objects. 


. 


Andas forthe other part, the Antenna or Feelers, 
whatever their Ufe may be in cleaning the Eyes, - 
or other fuch like Ufe, they are in all pro- 
babiliry a good Guard to the Eyes and Head, in 
their Walk -and Flight, enabling them by the 
Senfe of Feeling to difcover fuch Annoyances, 
which by their Proximity may perhaps efcape the 
Reach of the Eyes and Sight (2). Befides which 
| | they | 
This lenticuler Power of the Cornea, fupplies (as Iima~ 
| fine) the place of the Cryftalline, if not of. the Vitreon s 
Humour too, there being neither of: thofe Humours thacI 

could ever find (although, for truth fake, I confefs I have 
aot been fo diligent as I might.in this Euquiry) But inftead 
of Humours a Tunicks, 1 imagine that every Leas of the 
Cornea, hath a diftinG Branch of the Optick Nerve miniftes 
‘ring to it, and rendering it as: fo many diftin® Eyes. So 
that. as. moft Animals are Binocular, Spiders for. the moft 
_ part O&onocular, and fome (as Mr. Willughby thought, Rai 
Hip. Infe&. p. 12.) Senocular ; fo Flies, Orc. are Multocu- 
lat, having as many Eyes as there are Perforations in. their 
Cornee. By which means, as other Creatures ans ohliged 
toturn their Eyes to Objects, thefe have fome or other of 
their Eyeseready placed towards Obje&s “gel all round 
then: Thus particularly, the DragonFly [Libella] the 
greateft part a whofe Head is poffefled by its Eyes: which 
_is.of excellent ufe to that predatious | Infe&, forthe ready 
fecing and darting at {mall Flies all round it, an which it 

preys. So es eeaece 
(2) It is manifeft, that Infeéts clean theirs Eyes with their 
Fore-legs, as well.as Antenne. And confidering, that'as 
they walk along, they are perpetually feeling ‘an fearche 
ang before them with their Bee ers, ox Antenna ; therefore I 
amapt to think, that befides wiping and cleaning the Eyes, 
the. Ufes here. named may be a mitted. For as their Lycs 
ate-immoveable, fo that no time is required for the turns 
ing their yes to Objects ; fo there is no neceffity of the 
Retina gy Optich Nerve being, brought pighes usta, oF fer 
i ia es ata 
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‘are a curious Piece of Workmanfhip, and in ma- 
ny, a very beautiful Piece of (3) Garniture to * 








ae CHAP. IV. 
' Of theParts and MoTION of Infeéts. 


ROM the Head pafs we to the: Member ' 
concerned in their Motion. And here we *. 
have a copious Subje&, if Iwas minded to expa- .. 
tiatce. Imight take Notice of the admirable Me- ;; 
chanifm in thofe that creep: the curious Oarsin |! 
thofe amphibious Infe@s that fwim and walk ™ 
(1): the incomparable Provifion made in the sae ‘ 
og | . OF 





: ‘ i | ball 
a farther off from the Cornea (which would require time) 3 =! 
| + jt isin other Animals: but their Cornea & Optick Nerve, % 
being always atone andthe fame Diftance, are fitted only a 
| | to fee diftantial Obje&s, but not fuch as are very ni hs its 
r which Inconvenience the Feelers obviate, left it fheuldbe +1 
| s,s prejudicial, in occafioning the Infe& to run its head again = 
- any thing. as | ‘ 
And that this, rather than wiping the Eyes, is the chief 22: 
ufe of the Feelers, is farther manifeft from the Antenne of th: 
the Hefb-Fly, & many other Infe&ts, which are fhort, and +4 
ftrait, and incapable of being bent unto, or extended over 
the Eyes: as alfo from others’ enormoufly long, fuch  “ 
thofe of the Capricorni or Goat-chafers, the Cadew-Fiy, and) 
| divers others both Beetles-and Flies. _ | 
(3) The lamellated Antenne of fome, the clavellated of 2 
| _ others, the neatly articulated of others, thie feathered and} 
| _ divers other forms of others of the Scarab, Papilionaceoul, * 
| Gnat, and other Kinds, are furprizingly Beautiful, when! 
viewed through 2 Microfcope. And in fome, thofe Antenna ten 
| -diftinguith the Sexes. As in the Grat-kind, all thofe with 33 
|  °. Tufts, Feathers,’and Brufh-horns, are’ Males ; thofe with 
fhort, fingle fhafted Antenna, are Females. © 
| ~G) AL the Families of Hydrocanthari, Notoneti, Ge, ts 
| _ have'their-hindmof Legs ade very ‘nicely with ih 
LG es eer ae Sar eee a eee teat ie 
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of fuch as walk, or hang upor {mooth  Surfa-. 
ces(2): the great Strength arid Spring in the 
Legs of fuch as Leap (3): the ftrongand well made 
Feetand Talons of fuch as Dig (4): and to’‘name - 
no more, the admirable Faculty of fuch as can- 
not fly, to convey themfelves with Speed and 
Safety, by the help of their Webs.(5), or fome — 
, 7 . 3 other 
dious Joynts flat, and Briftles on each fide towards the 
end, ferving for Oars to Swim.: and then nearer the Body, 
re two. ftité Spikes, to enable them to walk when, Occae 
100 1S. | 
(2) I might here name divers Flies and other Tafe&ts, who 
befides their fharp, hooked Nails, have alfo skinny Palms 
to their Feet, to enable them to ftick on Glafs, and other 
| fmooth Bodies, by means of the preflure of the Atmofphere. 

But becaufe the Example will illuftrate another work o 

Nature ‘as well as this, F thal chufea fingular piece of Mee 
’ chanifm in one of the largeft forts of Hydrecanthavi. Of 
. thefe there are two forts, one largeft, all black, with An- 
 tenne handfomly emboffed at the ends. The other fome- 
_ what leffer, hardly fo black, with capillary Antenne ; the . 
" Forehead Edges of the Vagine, and two Rings on the Lho~ 
. vax, of a tawny Colour. The Female hath. Vagine prettily 
_ furrowed ; the Male fmopth. But that which is moft to 

‘our purpofe ini this Male, isa Flap, or hollowifh Cap near | 
_ the middle joynt of the Fore-Legs: which: when clap’d on 
, ‘the Shoulders of the Female in Cost#, fticks firmly there- 
on; after the manner as I have feen Boys carry heavy 
Stones with only a wet piece of Leather clap'd op the tap 
of the Stone, 2 i | 7 
(3) Thus Grafs—boppers and Crickets have nel ftrong 

Thighs, with long flender, but ftrong Legs, which enable _ 
them to leap with great Agility and Strength. ; 

(4) I have wondered to fee with what great Quicknefs, 
Art, and Strength, many ee Wild Bees, and 
Beetles, perforate the Earth, yea even Wood it felf: but 
_ the moft remarkable Animal in this way,is the Mole-Cricket 

in Book 4. Ch. 13. Notet7, |g wg 
(5) Ihave with pleafure often feen Spiders dart out their 
Webs,: and fail away by the help thereof. For the manner 
of which, fee Mr.-Low#b, Abridg. Vol. 2. p- 794 from Dr. 
Lifter and Dr. Hudfeswhe both claimed the Difcovery ee 

ae ial Behe of: 


g4 
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other Artifice to make their Bodies lighter than 
the Air (6): thefe and a Multitude of other fuch 

| pete eee = dike 








of: and do both feem to have hit thereupon, without any 
‘foreknowledge of what each other had difcovered, 4s ‘is 
{aid in the laft cited place, and as I more plainly find by 
fome original Letters of Mr. Ray's, Dr. Lifer's and Dr. 
Hulfes, in my Hands: by which I alfo find the two inge- 
nious DoGors were very modeft in their Claims, and very 
‘amicable inthe Matter. In one of Dr. Liffer’s to Mr. Ray, 
he thinks’ there is.a fair hint of the ‘Datting of Spiders mn: 
Arif. Hift. An. L. 9. ¢. 39: and in Pliny, Lo 11.c.24: but; 
for their-Sailing, chat the Ancients ere filent, and he thinks . 
it was feen firft by him. And in another Letter, Faz. 20. | 
1670, {peaking of the height Spiders are able to fly, he : 
faith, the laff O&ober, Gc. I took motice, that the Air was * 
‘wery full of Webs, I forthwith mounted to the top of the bigheft - 
Steeple on the Minfter [in York] and could thence difcern them | 
_ yet exceeding high above me. Some that fell, and were in- — 
‘tangled upon the Pinnacles, I took and found them to be Lupi; 
evhith Kind, feldom or never onter Hoxfes, and cannot be fup- 
“pofed to have taken their Flight from the Steeples. ee 
~" €6), There are (I imagine) divers Animals, as well as Spi- 
“ders, that have fome way of conveyance, as little known 
to us, as that of Spiders formerly was. Thus the Sgwsillule, 
“Pulices arborefcentes, and Microfcopical Animalcales of the 
‘ftagnating Waters,fo numerous in them as to difcolour fome- 
times the Water, and make them look as if: they were tin- 
ged Red, Yellow, or Green, or covered with’a thick green 
cum ; all which‘is nothing but Animalcules of. that Co- 
Jour. That thefe Creatures‘have fome way of Conveyance 
I conclude;becaufe moft ftegnating Waters are ftock’d with 
them ; new Pits and Ponds, yea Holes and Gutters:on the 
tops of Houfes and Steeples. That they are not bred there 
‘by equivocal Generation, every ingenious confidering 
Philofopher will grant ; that they have ‘stot Legs for tra- 
velling fo far, is matiifeft from Infpe&ion: and therefore I 
am apt to think,that they have fome faculty of inlating their 
Bodies,or darting out Webs, and making their Bodies buoy- 
ant, and lighter thas Air , or their Bodies, when dry, may 
be jighter than Air, and fo they'csa fwim from place to 
_ place’; or the Eggs’ of fuch as.are oviparous, may be light 
enough fo float in the Air. But. then. the’ Viviparous (as 
my late ingenious Friend, Mr. Charles King, fhewed.me the 
Pulices aquat. arborcf. axe ; thefe I fay)-can‘t. be this way 
ier ee a et ee as (0 


Chap. iV. - Parts and Motion of Infec#s. 405 


ike things as thefe I might, I fay, take. No- 
tice of, as great Evidences of the Infinite Crea- 


tor’s Wifdom : bur left I fhould be tootedious, I 
will confine my Obfervations to the Legs and 
Wings only. And thefe at firft View we find to 
be incomparably fitted up for their intended Ser- 
wice, not to overload the Body, not in the leaft 
to retard it, but to give ic the moft proper and 
convenient Motion. What for Example canbe | 
better contrived and made for this Service than 

the Wings? diftended and ftrengthened by the. 


_- fineft Bones, and thefe covered with the fineit and 


lighteft Membranes, fome of them adorn’d with 
neat and beautiful Feathers(7), and many of them 
provided with the fineft Articulations, and Fold- 
ings, for the Wings to be withdrawn, and neatly 


laid up in their Vagine and Cafes, and again rea- 
dily extended for Flight (8). | 


And 





m~ 


“accounted for. The caufe of thefe latter Sufpicions was, 
>that in the Summer Months, I have feen the Pulices arboref 


and the green Scum on the Waters (nothing but Animal- 
cules, as I faid) hg in a manner dry on the farface of the 


' Waters : at whic 
Note 13.) thofe Animalcules ot ra : And perhaps, they 


time (as ¥ have fhewn in B. 4. ch. 11. 


may at the fame time change their Quarters, and {eek out 


“new Habitations for their numerous Offspring, as well as 


~ 


‘themfelyes. * | 


(7) Tt ig well known to all Perfons any way ‘converfant 
im Microfcopical Obfervations, that thefe elegant Colours of 


| Maths, and Butter-Wyes, are owing to neat and well made | 
. ‘Feathers, fet with great Curiofity and Exa&nefs in rows, 
, -- and good order. | 3 


(8) All that have: Elytra, Scarabs, (who have whole E/y- 


‘ Wa,‘or reaching to the Podex) or the "Huxursonrtest, fuch 


. a8 Earwigs, 2 waa he all ferts, do by a very curi- 


ous. Mechanifm exten 
‘Wings (wherewith chiefly they fly) and it is very pretty 


and withdraw their Membranaccous 


‘to .fec them prepare themfelves for Flight,by thrufting out, 


and unfolding their Wings ; and agein, withdraw thele 


,Joyats, 


~ 
\ y 


= ee 


with a Microfcopg. 
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And then for the poifing of the Body, and 


keeping it upright, and fteady in Flight, it is an 


admirable Artifice and Provifion for this Purpofe ; 
in fome, by four Wings (9); and in fuch ashave 


but two, by Pointils and Poifes placed under the. 
- Wings, on each fide the Body. 
And laftly, It isan amazing thing to refleé 


upon the furprifing Minurenefs, Art, and Curio- 
fity of the (10) Joynts, the Mufcles, the Ten- 
dons, the Nerves neceffary to perform all the Mo- 
tions of the Legs, the Wings, and every other 
Part. I have already mentioned this in: the 
larger Animals: but to confider chat all thefe 

things 








Al see: and neatly fold in the Membranes, to be laid up 
afely in their Elytra or Cafes.For which Service the Bones 
are well placed, and the Joynts miniftering thereunto, are 
accurately contrived for the moft compendious and commo- 
dious solein’ up the Wings. | 

(9) For the Tecping the Body fteady and upright in 
Flight, it generally holds true (if I miftake not) that all 
bipcnnaied: Infe&ts have Poifes under the hinder part of 
their Wings, but fuch as have four Wings, or Wings with 
Elytra, none. If one of the Poifes be cut off, or oneo 
the leffer Auxiliary Wings, the Infe& will fly as if one fide 


-overballanced the other, until it falleth on the Ground. So 


if both be cut off, they will fly awkwardly and unfteadily, 
manifetting the Defe& of fome very neceflary part. Thefe 
Poifes.or Pointells are, for the moft part, little Balls fet at 
the top of a flender Stalk, which they can move every way 
at pleafure. In fome at ftand alone, in others, (as in the 
whole Flefb-Fly Tribe) they have little Covers or Shields 


under which they lye and move. . The Ufe, no doubt, of 4; 
_ thele Poifes, and Secondary \efler Wings, is to poife the Bo- 


dy, and to obviate all the Vacillations thereof in Flight, 
ferving to the Infeét, as the long Pole loaden at the ends 
with Lead doth the Rope-dancer. — 

(10) Asall the parts of Animals are moved by the hel 
of thefe ; fo there is no doubt but the minuteft Animals 
have fuch like Parts. But the Mufcles and Tendons of fome 
of the larger InfeGs,and fome of the lefler so0, may be fees 


at) 





Chap. 1V. Partsand Motion of Infetis. 407 
things concur in minute Animals, even in the 
{malleft Mite, yea the Animalcules, that (with- 
out good Microfcopes) efcape our Sight ; tocon- 
fider, I fay, thac thofe minuteft Animals have all 
the Joynts, Bones, Mufcles, Tendons and Nerves 
neceffary to that brisk and {wife Motion that ma- 
ny of chem have, is fo ftupendous a Piece of cu- 
rious Are(11), as plainly manifeftech the Power 
and Wifdom of the infinite Contriver of thofe ini- 
‘mitable Fineries. Bue having named thofe mi- 
nute Animals, why fhould I mention only any | 
‘one Part of their Bodies, when we have in that — 
liccle Compafs a whole and compleat Body, as 
#xquificely formed, and (as far as our Scrutiny 
can poffibly reach) as neatly adorned as the largeft 
| . | : Ani- 











(11) The minute Curiofities and inimitable Fineries, ob- 
fervable in thofe leffer Animals, in which our beft Micro- 


. {copes difcover no Botch, no rude il! made Work, (con- 


_ trary to what is in all artificial. Works of Man) do they not 
. dar more deferve our Admiration, than thofe celebrated 
pieces of humane Art : fuch as the Cup made of a Pepper- 
Corn, by Ofwald Nerlinger,that held 1200 little Ivory Cups, 
all puift on the Edges, and having each of them ,2 Foot, 

and yet afforded room for 400 more, in the Ephem. Germ. — 
, -T.1, Addend. ad Obf. 13. Such alfo was Phaethon ina Ring, 
; Which Galen thug refle&s upon, when he fpeaks of the Arc 
_ and Wifdom of the Maker of Animals, particularly fuch 
as are {mall, Quanto,faith he, ip/um minus fuerit, tanto ma~ 
jorem admirationem tibi excitabit ; quod declarant Opifices 
‘cum in corporibus parvis aliquid infculpant : cujus generis eft 
quod nuper quidam in Annulo Phaetonta quatuor equis inve~ 
tum fculpfit. Omnes enim equi frenum, os, & dentes ante- 
riores babebant, &c. And then having taken notice, that 
the Legs were no bigger than thofe of a Gnat, he fhews 
that their Make did not come up to thofe of the Gnat, as 
alfo, faith he, Major adbuc alia quedam effe videtur artis ejus,- 
qui Pulicem condidit, Vis atque Sapientia, quod, &c. Cum 
igitur Ars tanta in tam abjedis animalibus appareat, : 
quantam ejus Vim ac Sapientiam in preftantiovibus ineffe pu- 


| fabimus 2? Galen dz UL Part. L, 17. c 1. fin. | 
(dinar de Mate : ae a (12) 
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Animal. Let us confider that there we have Eyes, 
a Brain, a Mouth, a Stomach, Entrails, und eve- 
ry other part of an Animal-Body, as well as Legs 
and Feet ;. and that all‘thofe Parts have each of 
of them their neceflary Apparatus of Nerves, of 
various Mufcles, and every other Pare that other 
Infecéts have ; and thatall is covered and guarded 
with a well-made Tegument, befet with Britftles, 
adorned with neat Imbrications, and many other 
Fineries, And laftly, lec us confider in how little 
Compafs all this Are and Curiofity may lie, even 
in a Body many times lefs than a {mall Grain of 
Sand (12), fo that the leaft Drop of Water can 
contain many of them, and afford them alfo fuffi- 
cient Room to dance and frisk about (13). 

Having furveyed as many of the Parts of In- 
feats as I care to take notice of, I fhall in the 
next place fay fomewhat of their State, and Cir- 
‘cumftances of Life. And here I fhallcake Notice 
only of two things, which have heen only hin- 
ted at before, but will deferve more particular 
Confideration here, as being Ads of a wonderful 
Inftina, namely, Their Security of themfelves 
again{ft Winter ; and their {pecial Care of prefer- 

wing their Species. . Poe eee 
- | ; CHAP. - 








(12) It will in fome Meafnre appear, how wonderfully 
minute fome Microfcopical Animalcules are, by what 
follows in the next Note. But becaufe more particular Ex, 
amples would be endle&, I fhall refer to the Obfervations 
of Mr. Leexeenboek, and others, in the Philof: Tranf. aid 
elfewhere. ) i 
_.(13) Itis almoft impoffible, by reafon of their perpérual 
_ Motion, and changing Places, to count the number of “the 

Animalcules, in only a drop of the green Scum upon’ Wa- 
‘ “ter ; but I guefs I have fometimes feen not fewer thas roo 
Deane about in a Drop no bigger than a Pin’s: head. : But 
in fuch a: Drop of Pepper-Water, a far preatet’ Number ; 
‘thefe being muth lefe than thofe re. 
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CHAB V.- 


The SaGacury of Infects to fecure themf{elves 
- - againft Winter. . 4 


T. is an extraordinary Ac of Inftin@ and Sa- 
.gacity obfervable in the Generaliry of che In« 
fe&-Tribe, chat they all cake care to fecure them- - 
felves, and provide againft the Neceffities of 
Winter. That when the Dittrefles of Cold and 
Wet force them, they fhould retire co warm and 
dry Places of Safety, is not ftrange: but ic isa 
prodigious Act of the infinite Confervator’s Care 
to enable fome to live in a different Kind of In- 
feé-ftare ; others to live, as without AGion, fo . 
without Food ; and others that a@ and eat, to 

lay up in Summer fufficient Provifions againft 
the approaching Winter. Some, I fay, live ina 
different State. For having fufficiently fed, nou- 
tifhed, and bred up themfelves to che Perfection 
of their Vermicular, Nympba-fate, in the Sum-— 
“mer Months, they then rerire to Places of Safety, 
and there throw off their Nympha, and put on 
their Asrelia or .Chryfalis-ftate for all the Winter, 


in which there are no Occafions for Food. . This 


- 1s the conftant Method of many Families of the 
 Infe&-Tribe (1). - . | 
pee a - Bae 


Ge lac 2 ieiaiad 

















' -€1).It would be endlefs to enter into-particulars here, be- 
- @rufe all the Papilionaceons, Flefh, and Ichnenmon—Fly Tribes, 
‘and all others that undergo the Nympha and Aurelia-ftate, 
“between that of the Egg and Mature-ftate, (which are very 
» humerous) appertain'to this Note. For a Sample therefore 

only, I fhall take what fome may think a mean one, but if 


.  Confidered, deferves our Admitation, and that is the faga- 


city 


t 
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But there are others, and fome of them in their 
moft perfe& State too, that are able to fubfift in 
a kind of Torpicude or Sleeping-ftate, without 
any Food at all ; by Reafon as there is no AGion, 
fo no Waft of Body, no’ Expence of Spirits, and 
therefore no need of Food (2). Po _ 
But for others that move and act, and need 
Food, it is a prodigious Inftin@ and Forefight the 
Creacor hath imprinced on them to lay up fuffici« 
ent Food in Summer for the Winter's (3) Necefli- 
| ties 





city of the White-Butterfly Caterpillar, which having fed it 
felf its due time,thcn retires to places of Security. I have feen 
preat Trains of them creeping up.the Walls and Pofts of 
the next Houfes, where, with the help of fome Cobweb- 
like Filaments, they hang themfelves to the Ceilings, and 
other commodious Places, and then become Awsrelia ; in 
which State and Places they hang fecure from Wet and Cold, 
till the Spring and warmer Months, when they are tranf- 
_mitted into Butter-Flies.  - : . 
_ (4) I thall not name any of the particular Species of In- 
fe&s ‘which live in. this ftate; becaufe they are very nume- 
rous, but only. remark two Things obfervable in their Sa- 
if gacit in this Matter : 1. That they are not driven by ftrefs 
w Weather to their Retirement, but, feem as naturally to 
betake themfelves thereto, as other Animals do to Reft and 
Sleep. For before the approach of cold Weather, towards 
the end of Summer, we may fee fome kinds of them flock- 
ing together in great numbers within Doors (as Swallows 
do a fittle before they leave us) as if they were making. 


_ ready for their Winter's reft. 2. That every Species be- 


takes it felf to a proper convenient Receptacle ; fome un- 
_ der the Waters to the bottoms of Ponds ; fome under the 


_ Earth, below the Frofts ; fome under Timber, Stone, Ge. 


lying on the ground ; fome into hollow-Trees, of under the 
Bark, or in the Wood ; fome into warm and dry Places ; 
and fame into dry alone. | _ | 
(3) There are not many Kinds that thus provide their 
Food before-hand. The moft remarkable, are the Aut and 
. the Bee ; concerning the firft of which,Origen hath this Re-. 
mark, viz. De folertia Formicarum, ventura hyemi mature 
profpicientinm, fibique invicem fub onere feffis fuccurrentium ; 
quodque fruges arrofas condunt, ne rurfus enafcantur, fed per 
: aunnm 
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ties and Occafions. And it is very pretty to fee 
with what unwearied Diligence all Hands are at 
work for that Purpofe, all the warmer Months. 
Of this che Holy Scripture. it felf gives us an In- 
{tance in the Ant, calling thae liccle Animal ex- 
ceeding wife, Prov. 30.24, And the Reafon is v.25. 
The Ants are a People not firong, yet they prepare their 


* Meat in the Summer. And therefore Solomon fends 
the Sluggard to this little contemptible Creature, 


to learn Wifdom, Forefight, Care,and Diligence, 
Prov. 6, 6,7, 8. Go to the Ant, thou Sluggard, confi- | 
der her Ways, and be wife: which having no Guide, 
Overfeer, or Ruler, provideth ber. Meat in the Summer 
and gathereth ber Food in the Harveft. 7 
o this Scriptural Example, give'me leave to 
anticipate,and fubjoyn an Obfervation of the far~ 
ther great Wifdom of this little Creature ; and 
that is their unparallelled sya, their Tender- 
nefs, Sagacity, and Diligence about their: 
Young (4). *Tis very diverting, as well as ad- 
ee  - Mirae . 


) 
CO 





aunum alimento fint, non ratiocinationem Formicarum in cau= 
fa debemus credere, fed almam matrrm Naturam bruta quo~ 
gue fic ornantem, ut etiam minimis addat fua quadam inge~ © 


_nia. Orig. cont. Celf. L. 4. 


But as for Wafps, Hornets, Humble-Bees, and other Wild-. 
Bees, Ve/pa—Ichneumones, and divers others that carry in-Ma- 
terials for Nefts end Food ; this is only for the Service of 
their Generation, for hatching their Eggs, and nourifhing 
their Young, not for Supplies in Winter. For they afl for- 
fake their Notts towards Winter, and retire to other Quar- 
ters, living (I conceive) without Food all that time. 

(4) Hos vermiculos [Formicarum Ova vulgo vacatos] iz- 
credibili goeyy & cura Formica educant, fummamque dant ope- 
ram, ne vel tantillum, quod {pectet eorum vermiculorum edu- 
cationem atque, nutritionem, dmittant: quem in finem fere 
Semper eofdem ove circumportant fecum, ne ulla eos ladat in- 
juria. In mufeo meo nonnullas iffius generis formicas vitro 
terra repleto conclufas cum Vermiculis iftis adfervabam : ibé 
non fine jucunditate fpetfabam, quo terra freret in ia 

, 7 iccier” 
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mirable to feé, wich what Affe@ion, and Card 


they carry about their Young in cHeic Mouths; 


how they expofe themfelves to the greateft Dan- 
ers, rather than leave their Young expofed, or 
orfaken ; how they remove them from Placé to 
Place in their litcle Hills, fometintes to this Part, 
fometimes to that, for che Benefit of convenient 


Warmeh, and proper Moifture ; and then again 
withdraw, and guard them againft Rain, and. 


Cold. Now that this great Wifdom which the 
Scriptures attribute unto, dnd is difcernible in 
this lictle Animal, is.owing only to che Infting, 


or Infufions of the great Confervator of thé 


World, is evident, becaufe either this Wifdom, 
Thought, and Forecaft is an A@ of the Animal 





feccior, €0 profundius Formicas cum foctibus fuis prorepere + cum 


vero aquam adfunderem, wife mirificum erat, quanto affetu, 
quanta folicitudine, quanta sory omnem ix eo collocarent ope 
ram, ut foetus fuos fciore CF tuto loco reponerent. Sapius vidi, 
cum aliquot diebus ae carniffent, atque cum affufo tantilld 
aque terram illam bume&arem, e veftigio a Formicis feetss 
fuos eo loci fuiffe allatos, quos ibi diftinGe confpiciebam moveri 
atque fugere humorem. Maustltoties fui conatus, ut eos Vermi- 


culos ipfe educarem, at femper conatum fefellit eventus : neque 


ipfas Formicarum Nympbas alimenti jam non indigas unquam 
fine ipfis Formicis potui fotu artificiali excludere. J. Swarimerd. 
Epilog. ad Hift. Infe&. p. 153. 

Sir Sdeward King, whe was very curious in examining th¢ 
Generation of Ants,obferves their great Care and Diligence. 
1. About their Sperm, or true Eggs, which is a fine whité 
Subftance like Sugar, which they diligently gather together 
into an heap when feattered ; and on which they f e ip 
Multitudes, (I fuppofe, by way of Incubation.) 2. I have 
obferved, faith he, in Summer, that in the Morning they 
bring up thofe of their Young (call'd Ant-Eggs) towards 
the top of the Bank : fo that you may from 19 in the Mors- 
ing, until 5 or 6 Afternoon, find them near the Top —~ 
for the moft part on the South fide the Bank. But towards 
7 or 8 at Night, if it be cool, or likely to rain, you may 
dig 2 Foot deep before you can find them. Pbhilof. Tan No. 
23.06 Lowthorp's Abridg. V.2. p. 7, and 9. = 4 
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it felf, or of fome other Being that hath Wifdom. 
But the Animal being irrational, ’tis impoflible i¢ 
can be it's own Ad, but muft be derived, or re- 
ceived from fome wife Being. And Who! What 
can that be, but the infinire Lord, Confervacor 
and Governour of all the World ? | 





CHAP. VI. 


Of the Care of Insa crs abont thir Y ound 


HE other notable Inftina I am to treat of, 
isthe peculiar Arc and Care of the Infea- 
Tribe about the Prefervation of their Species. . 
Here I might fpeak of many things, but I have 
occafionally mentioned divers of them before, 
. under forme or other of the general Heads, 
. and therefore fhall fix only upon two things reld- 
ting co their fpecial Are and Care about the Pro- 
- du@ion (1) of their Young, which have not been 
_ fo particularly fpoken to as they deferve. 

. One thing is their fingular Providerice for.their 
‘ Young, in making or finding out fuch proper 
‘ Receptacles and Places for their Eggs and Seed, 
as thac chey may receive the advantage of a fuffi- 
. Ciene Incubation, and thar the Young, whén pro- 
- duced,i may have the benefit of proper and fuffi« 
_ Gient Food for their Nurcure and Education, cill 
| 7 ae | | they 








(1) The. Do&rine , of ha rakoery Generation, is at thig 
~ Day Pe ppargnd al Pen by all Learned Philofophers, 
. that I fhall not enter the Difpute, but take it for granted, 
| that all Animals {pring from other Parent-Animals. If the 
- Reader. hath any doubt about it, I refer him to Seigneur 
 -Redi de Gen. Infed. and Mt. : ay's Wifd. of God, &e. Pp: 44 
Bie alfo before Book 4. Ch. Bye one ke oS 3 


@ 
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they aré. able to: fhift for chemfelves,: Ic ts adthira- 
ble tofee with what Diligence and Care the feveral 
Species of Infects lay up their Eggs or Sperm ia 
their feveral proper Places : not all in the Waters, 
in Wood,or on Vegerables ; but thofe whofe Subf- 
ftance isin the Waters, (2) in the Water ;. chofe to 
whom Flefh is 2 proper Food, in Flefh (3) ; thofe 
| is ime ane 








(2) It would be endlefs to fpecify the various Species of 
Infects,. tliat have theit Generetion in' the Waters. And 
therefore I fhall only obferve of them. 1. That their Eges 
are always laid ap with great, Care, and in good order. 
And alfo 4. Where proper and fuffcient Food is. 3. That 
in their Nympba-ftate in the Waters, they have parts pro- 
per for Food and Motion ;.and ia many or moft of them, 
very different from what they havein their Adcture State,a 
manifeft Argument of the Creator’s Wifdom and Provi- 
dence. For an Itiftanee, {ee Note 17. | 

¢ 3) As Seigneur Redi' was one of the firft that made it his 
Bufinefs.to difcard Anomalous Generation, fo he tryed more 
Experiments relating to the Vermination of Serpents, Fich, _ 
Fifth, putrified Vegetables, and in fhort, whatever was com 
monly known fo he the Nurfery of Maggots, more I fay _ 
probably, than any ene hath done fimce. And in all his 

- Obfervations, he conftantly found the Maggots to turn to _ 
_ Aurelia, and thefe into Flies. But then faith, Dwbitare ce- 
pi, utrum ime boc verntium im carne genus, ex folo Mafca- | 
. sum femine, an ex ipfiseputrefatis carribus oriretur, tantogue 
- magis confirmabar in hoc meo dubio, quaxto in omnibus gent 
 vationibus fapius videram, in carnibus, anteqsan 
werminare inciperent, refediffe ejufdem fpeciet Mufcas, cut! | 
 propago eee nafcebatur. Upon this he tells us, he put Fifh, | 
Fleth, &&c. into Pots, which he covered ckofe from the Flies 
. with Paper, and afterwards (for the free Air fake) with 
Lawn, whilff other Pots were left open, with fuch like | 
Flefh, Sec. in them : that the Flies were very eager to gt 
- into the covered: Pots - and that they produced not om 
, Maggot, when the open ones had many. Fr. Redi de Gems. 
Infed, nates sae “FS ae 
. Among the Infe&s that come from the Maggots he men- | 
- tions, he names Cxlicei. Now from the moft critical Obfer- | 
- wations I have made, I never obférved any: fort of Gret | 


conic from putrified Flefh, Vegetables, or any other as | 
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* to whom the Fruits(4) or Leaves of Vegetables are 
. Food 3 


- a, pe 
: he taxeth with them. So that cither he means: by Culex; 
_fome Fly that we call not by the name of Gnat'; or elfe 
’ their Grats in Itgly,vary-in their Genetation from ours in En- 
_gland.For among above 30,near 40 diftin& Species of Gnats 
that I’ have obfetved about the Place wheel live, I nevef 
found any to lay their Eggs in Flefh,Fith,&c.but the largeft 
Sort called by Alaveoned Culices maximi, by Swammers 
lam, Tipule terreftres, lay their Eggs in Meadows, &c. un 
~ der the Grafs : one of the larger middle fort, in dead Beer, 
~ Yeaft, @ec. lying on the tops, or in the leaks of Beer- 
Barrels, &¥c. Sad all the reft (as far as ever I have obferv. 
- ed) lay and hatch in the Waters, asin Note 17. 
_ . Fhe Generation of the fecond of thefe being. akin to 
? fome of the foregoing Inftances, and 4 little out of the way, 
- may deferve a Place here. This Gnat lays its: Eggs com- 
* monly in dead Beer, &c. asI faid, and probably in Vines 
“gar, and other fuch Liquors. Some time after which, the 
Maggots are fo numerous, that the whole le ftirreth 
“as ifit was alive ; being full of Maggots, fome larger, fome 
“{maller. The larger are the Offspring of our Gnat ; the 
“ Amaller, of a {mall dark coloured Fly tending to reddith 
“frequent in Cellars, and fuch obfcure Places. All thefe 
" Maggots turn to Aurelia, the larger of which, of a Tan 
! Colour, turn to our Guat. This Gnat is of the unarmed. 
s? Kind, having no Spear in its Mauth. Its Head is larger 
than of the common Gnats ; a longer Neck ; fhort joynted 
/ Antenne ; {potted Wings, reaching beyond: its flender A/- 
i, Yes: it is throughout of a brown Colour, tending to Red, 
es efpecially in the Female. The chief difference between the 
.» Male and- Female, is (as in other Gnats, yea moft Inu 
ie feds) the Male is lefs than the Female, and hath a flendes 
«ter Belly, and its Podex not fo {harp as the Females is. 
<- (4) The Infeéts that infeft Fruits, are either of the [chu 
' Meumon-Fly kind, or Phalene. Plums, Peafe, Nuts, &e. 
'. produce fome of other Ichnenmon-Hy. That generated in 
the Plum is black, of a‘ middle-fize, its Body near % Inch 
long, its Tail not much lefs, confifting of 3 Briftles,;where- 
# with it conveys its Eggs into Fruits : its Antenne, or Horns 
long, flender, recurved ; its Belly longifh, tapering {mall 
* fowards the Thorax ; Legs reddifh ; Wings membranace- 
| 6us, thin and tranfparent, in number 4, which is on¢ Cha 
tatteriftick of the IchneumonsFly. 7 
| Hh4 The 
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Food are accordingly repofited,fome in this Fruit, 
{ome on this Tree (5), . fome on thae shai Se 

e ome 


exteeeesnnantt’ 





The Peafe IchneamensFhy, is very fmatl, Wings large, 
teaching beyond the Poder ; Antenna long ; Alvas fhort, 
fhaped like an Heart, with the pomt towards the Angs : 
it ealketh and fliecth flowly. No Tail appears as in the 
former ; but they have one lieth hidden under the Belly, 
which they can at pleafure bend back,to pierce Peafe when 
young and tender, and other things alfo, as I have reafon 
" to fatpet, having met with this (as indeed the former too) 
in divers Vegetables. | 


Pears and Apples I could never difcover any thing to breed | 


in but only the leffer Phelene, about * Inch long, whitifh 


; 


underneath ; preyifh: brown above (dappled with brown - 
Spots; inclining to a dirty Red) all but about a third part » 
at the end of the Wings, which is not grey, but brown, ; 


elegantly ftriped with wavey Lines of a Gold-Colour, as 


if Gilt. Its Head is (mall, witha Tuft of whitifh brows | 


Down in the Forehead ; Antenne {mooth, sive ae d long. 


The Aurelia of this Moth is fmall, of a yellowifh 


Moths before Fune following. 


{5) There are many of the Phalane and Ithnexnmon-Fly 
Tribes, that have their Generation on the Leaves. or other 


Parts of Trees and Shrubs, too many to be here récKoned up. 


The Oak hath many very beautiful Phalene, bred in it’s | 


» 


convolved Leaves; White, Green, Yellow, Brown, {pot-_ 


ted prettily, and neatl dappled, and ay, more befides: 
and it’s Buds afford a Place for Cafes, and 


And not only the Oak, but the Maple alfo, the White—therm, 
the Briar, Pridet, and indeed almoft what not Tree, asd 
Shrub ? © 7 | . — 

(6) And as Trees‘and Shtubs, fo Plants have their pecu- 

‘fiar Infe&s. The White Butterfly lays it’s voracious Off- 

' fpring on Ceakas SPipebac a very beautiful reddifh ocella- 
ted one, it’s no lefs voracious black Offspring of‘an_ horrid 
Afpe&, on the Leaves of Nettles ; as alfo doth a very sera 


\ 


ee e 


rown. 
J know not what time they require for their Generation | 


‘out of Boxes: but thofe I laid up in Anguft,did not become | 


alls of various — 
forts, as fhall be fhewn hereafter ; it's Leaves"expanded | 
minifter to the Germination of globular and other {pherd- _ 
idal Balls, and flat Thece, {ome like Hats, fame’ like Bute | 
tons excavated in the'middle, and divers other fuch like 
Repofitories, all belonging to the Ichwewmon—Fly kind. 
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fome on another, and another: but conftantly* 
the fame Family on the fame Tree, or Plant, the | 
moft agreeable to that Family, And as for others 
that require a conftant and greater Degree of 
Warmth, they are accordingly provided by the 
Parent Animal with fome Place in or about the 
Body of other Animals ; fome in the Feathers of 
Birds (7) ; fome in the Hair of Beafts (8) ; fome 


. ’ 
ro 4 - ~ * , 

‘ ee " re “ my Fi oy - ” ro ’ . ar = 
. 


tifal {mall greentfh Ichneumon-Hy in Cafes on the Leaves 
of the fame Plant ; and to name-no more ¢becaufe it would | 
‘be endlefs) the beautiful Ragwort-Moth whofe Upper- 
‘Wings are brown, elegantly {potted with red, and Under- 
Wings are red, deed with brown; thefe, I fay, provide 
ay theiz beautiful golden-ring’d Eruce upon the Ragwort- 
ant. * | 
(7) Many if not moft forts of Birds are infefted with a 
. diftin& Kind of Lice; very different from one another in 
_ Shape, Size, &c. For Figures and Defcriptions of them I 
: fhall refer to Segnieur Redi of Infe&s.’ See alfo Moxffet L. 
2.¢. 23. Thefe Lice lay their Nits among the Feathers of 
the ref pective Birds ; where they are hatched and nourifhed: 
and as Ariffotle faith, would deftroy the Birds, particularl 
Pheafants, if they did not duft sheik Feathers. Loco inf. 
citat. —— : | ee 
(8) And as Birds, fo the feveral forts éf Beafts have their 
pa forts of Lice ; all diftin& from the two Sorts in- 
efting Man. Only the Afs the fay,is free, becaufe our Saviour 
rode upon one, as fome think: but I prefume it is rather 
the Paffage in Pliny L. 11. c. 3 3.orrather Arif. Hift. Animal. 
L. 3. ¢. 31. who ith, Quidus pilus eft, non carent eodem 
{Pediculo} excepto Afino, qui non Pediculo tantum, verum 
etiam Refivioimmunis eft. Anda little before {peaking of 
thofe in Men, he fhews what Conftitutions are moft fubje& 
to them, and inftanceth in Aféman the Poet, and Pherecydes 
Syrius thet died of the Pthiriafis, or Lowfly Difeafe. “For 
‘which foul Diftemper if Medicines are defired, Mouffet de 
Infe&. p. 262. may be confulted. Who in the fame page 
hath this Obfervation, Animadverterunt noftrates | ubi 
Afores infulas a terge reliquerint, Pediculps confeftim omnes 





 - pabefcere ; atque ubi eas reviferint, iterym innumeros alios 


fubito oriri. Which Obfervation is confirmed by Dr. Stubbs. 
VY. Louth. Abridg.V. 3. p. 538. : ee . 
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an the very Scales of Fifhes (9); fome in the 
Nofe (10) ; fome in the Flefh (11); yea fome in 

! the 








(9) Fifhes, one would think, fhould be free from Lice, | 
y reafon they live inthe Waters, and are perpetually mo. ~ 
ving in, and -brufhing through thom: but yet they have 
their Sorts too. ef be - 
-Befides. which I have frequently found great Numbers of 
lang flender Worms in the Stoinachs and other Parts of | 
Fith, particularly Cod-Fifp, efpecially fuch as are poor: _ 
which Worms have worked themfelves deeply into the 
Goats and Fleth, fo that they could not eafily be gotten ott. 
po Arifotle faith of fome Fishes, Ballero & Lilloni Lumbri-  - 
us innafcitur, guj debjlitat &e. Chalcis vitio jnfeftatur,dixo, : 
wt Pediculi fub Branchjis innati quam multi interimant—-Hift. | 
An, L. 8... 20. | be ee es 
(10) Of Infeés bred in the Nofe of Animals, thofe in the 
Noftrils of Sheep are remarkable. I have my {elf taken out 
_ pot fewer at a time than’20 vr 30 rough Maggots lying .a- 
mong the Lamina of the Noftrils. But I could never hatch 
any of.them, and,fo know not what Animal they. proceed 
from :. but I have no. great scene they.are of the Welniss 
mon-=Fly Kind ; and not improbably of that. with ‘a long 
Wail, called Trifeta,whofe three Brifles feem very commo- 
dious, for conveying it’s Eggsinto deep Places. © © 
_ Lhave alfo feen a rqugh whitifh Maggot, above two Inch- 
és within the dnteft yn reum of Horles, firmly adherin 
thereto, that the ad Din did not rub off. TI never coul 
ring them to.Perfe&ion, Ba fufped the Side—Fly proceeds 


fromit. 7"... | as : 
(11) Ta the. Backs of Cows in the Summer-Months, there 
are Maggpts generated, which in. Effex we call Wornjls: 
which are:firft oqly afmall Knot inthe Skin, and I. fuppof 
‘no other than an Egg Jaid there hy fome Infeé&t.' By degrees 
Athefe Knots grow bigger, and contain in them a -Maggot, 
-Jying in a purulent Matter : they, grow to be as large as the 
end of gne’s.Finger, and may ibe {queezed out at a Hole 
they have always open: they are round and rough, and of 
4dirty White. With my utmoft Endeavours and Vigilance, 
I could never difcover the Animal they turn into ; but as 
hey are fomewhat like, fo may be the fame as thofe in the 
Nore before, | ' iia, aaa: 
< In Perfia there are very long flender Worms bred in the 
Legs, and other Parts of Men's Bodies, 6 or 7 Yards Jong.’ 
_ dn Philof. Tranf. Ms. Dent, and Mr. Lewis relate divers 
Examples of Worms taken opt of thcTongye, Gums, br 
A Pee a ee coe ee SR ape ge be SS pote, © Hib an 
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the very Bowels (12); and inmost Recefles of 
: | - the 





and other ‘Parts, by 2 Woman at Leiceffer, which they were 
Eye-witneffes of. Thefe and divers others mentioned im 


the TranfaGions, may be {een together ‘in ‘Mr. Lowthorp's 


_ Abridg. Vol. 3. p.1 





2. 
Narrat mibi vir fie dignns ‘Cafp. ‘Wendlandt ——— 


Jein Polonia puero cuidam ruftico. duorum annorum Vermicu~ 


_ bum album e palpebra extraxiffe, 


———.. magnitudinis Eru~ 








a. em Similom fere huic caufam mibé (Schulzio] 

oD. Segero narvravit boc Anng 1676. chirurgus nofter Ant. State 

| Vender, qui cuidam puero-ex Auve extraxit Vermiculum talem, 

 qualis in nucibus avellanis perforatis latitare folet, fed paulo 
majorem,coloris albifimi ;alteri minores 5 ejufdem generis fimi- 


_ biter ex Aure : omnes aliquot horas fupervixerunt 


' Ver= 





_ miculos adhuc viventes, oculis noftris vidimus. Ephem. Germ. 
. ¥. 2. Obf. 24. ubi Vermiculi Icon. ‘Many other Inftandes 
ay ‘he met with in the fame Tome. Obf.'147, 148, 154 © 


he Worms in Deer are mentioned often among ancient 


| Writers. Ariftotle faith Sywanigs Bagot. alysis Cua, ty'4 
| paparn Cdyrac, &c. They [Deer] all have, live Worms in itd ‘ 


<@ 


. Heads ; bred under the Tongue, ‘in a. Cavity near the Verte~ 
" bra on which the Head is'placed ; their Size not lefs than of 
_ the largeft Maggots : they are bred all together, in nuntker 


. about 20. Ariftot. Hift. Animal. 1. 2.0. 15. 


To thefe Examples may :be added the Generation of the 


: dchneunton- Fly in the Bodies of Caterpillars,and other Ny#- 
* phe of InfeGs. In eet ‘of which that I have Jaid up to 


_ be hatched in Boxes, in 


if, 
' 


ead of Papilios, &c. as Lexpefted, 
I have found a great number of “fmall Ichnenmon=Fiies, 


_ whofe Parent-Animal had wounded thofle “Nymphe, ‘and 
. darted its Eggs into them, and fo made them the Fofte?- 
| Mother of ite Young. More particulass of this way of Ge- 
_ Refation may be feen in the great Mr. Fr. 'Willughby’s Ob= 
. fetvations in Pdi. Tranf. No. 76. But cgncerning the ‘far- 


F 
4 
ly 
$ 
h 


ther Generation of this Infe&, I have taken notice ‘of other 


. f 


¥) 7 : easier 
, Particulars in other.places of thefe Notes. ‘ 


(12) The Animats ordinarily bred in the Stomach and 

uts, are the three forts of Warms called Lati, Teretes, 
and Afcarides ; concerning which, it would be irkfome'to _ 
{peak in particular, and therefore I fhall ‘refer to Monfet, 
Ln2.¢. 31, 32, 33, Dr. Li/on’s Anatomy of them in Mr. 
Lowthorp's Abridg. V.3. p. 121, Seigar Redi’s Obf. and 


others that have written of them. 
. — Hhgs : . And 


42.0  —-Infects Care of their Young. Book VIII. 
the Bodies of Man and other Creatures (13) 2 
| | And 


- And nat only Worms, hut other Creatures alfg are faid 
to be fopnd in the Stomach: Inftances of which are fo in 
srumerable, that I fhall only fele& a few related hy Per, 
fons of the beft Credit. And firft of all, by fome of-our 
own Countrymen. Dr. Lifter (whofe Credit and Judgment 
pill hardly he quefioned) givesan account of true Cater 
illars, vomited up by a Boy of nine Years Old ; and ano- 
Sher odd Animal by a poor Man, Mr. Feffop (another very 
judicioys, curious, and ingenjous Gentleman) faw Hexapo 
yomited yp by a Girl ; which. Hexapods lived and fed for 5 
Weeks, Sce Lowth.ib. p.135. - 
_ And as to Foreigners, it is a very ftrange Story (but at- 
tefted by Perfons of great Repute) of Catharine Geileria, 
that died in Feb. 162, in the Hofpital of Altenburg jin Ger-~ 
qnany, who for 20 Years yoided by Vomit and Stool, Toads 
and Lizards, &c. Epbemer. Germ. T. 1. Obf, 103. See alfo 
he to9 Obfervation of a Kitten bred in the Stomach, and 
vomited up : of Whelps alfo, and ather Anjmals, bred ip 
Jike manner. But I fear a Stretch of Fancy might help in 
fame of thofe laft Inftances, in thofe days when fpontane- 
ous Generation was held, when the Philofophers feem to. 
have more flighty examined {uch Appearances than now 
they do. But for the Breeding of. Bigs or Toads, or La- 
_ geyte. aquatice.in the Stomach, when their Spawn happe- 
_neth to be drank, there is a Story in the 9d Tome oF the 
Ephem. Germ. Obf. 56. that favours it; viz, In the Year 
- 1667, A. Butchers: Man going to buy fome Lambs in the 
Spring, being shinfly, drank greedily of. fome flanding—water, 
which a while after, caufed great Pains in bis Stomach, which 
_grew worfe and worfe, and ended in dangerous Symptoms. At 
Lat be thought fomewhat' was alive in bis Stomach, and af- 
fer. that, vomited up three live Toads ; and fo recovered bjs 
former Health, = = ~ | oe 
.' §pch another Story, Dy. Sorbait tells, and avoycheth it 
{een with his own Eyes, of’ one that had a Toad came out 
ofan Abfeels, which cqme ypon drinking foul Water, Of 
. ene 


103. ; | | 

- Cs 3) Not only inthe Guts,and in the Flefh,but in many 
other parts of the Body Worms have been difcovered. One 
was voided by Urine, by Mr. Adat, Milford, fuppofed to 
have come frqm the Kidneys. Loewth. ib. p. 135. More fuch 
Examples Moufet tells af, ibid, So the bees Cucurbitini 
are vety common in the Veffels in Sheeps Livers : and Dr. 
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And as for others to whom none of thefe Methods 
are proper, but make themfelves Nefts by Perfo- 
rations in’ the Earth, in Wood, or Combs they 
build, or fuch like Ways, ’tis admirable to fee 


with what Labour and Care they carry in, and 


{eal up Provifions that ferve both for the Produdi- 
- oe : on 


Lifter tells of them, found in the Kidney of a Dog, and 
thinks that the Snakes and Toads, &c, faid to be found in 
Animals Bodies, may be nothing elfe. Locwth. ib. p. 120. 
Nay, more than all this : in Dr. Bern. Verzafcha’s 6th Ob- 
fervation, there gre divers Inftances of Worms bred in the 
Brain of Man. One, a Patient of his, troubled with a vi~ 
olent Headach, and an itching about the Noftrils, and fre-~ 
quent Sneezing ; with the ufe of a freezing-Powder, 
voided a Worm, with a great deal of Snot from his Nofe. 
A like Inftance he gives from Bartholine,of a Worm void- 
ed from the Nofe of Q, W. which he gueffeth was the fa~ 
mous Olaus Wormius another, from a Countrey Woman 
of Pinner sand others in Lulpius, F. Hildanus, Schen— 
ckius, &c. Thefe Worms he thinks are undoubtedly bred 

jn the Brain : but what way they can come from thence, £ 


can’t tell. Wherefore I rather think, they are fach Worms 


as are mentioned in Note 10, and even that Worm that 
was attually found in the Brain of the Paris Girl (when 
opened) I guefs might be laid in the Lamine of the No~ | 
ftrils, by fome of the Ichneumon, or other Infe&-Kind,and 
might gnaw ifs way into the Brain through the Os cribri-~ 
forme. Of this he tells us from Bartholine, Tandem cum 
tabida obiiffet, fiatim aperto cranio prafentes Medici totam 
cerebelli fubfantiam gua ad dextrum vergit a reliquo corpore 
fejuntam, nigraque tunjcam inoolutam deprebenderunt : bec’ . 


‘tunica rupta latentem Vermem vieum & pilofum duobus pux- 


Gis fplendidis loco oculorum prodidit, ejufdent fere molis cum 
veliqua Cerebri portione, qui duarum borarum fpacio fupervixit. 
B. Verzaf. Obi. Medicz. p. 16. | 
' Hildanus tells us fuch another Story, viz. Filius Thead. 
auft der Roulen Ayunculi mei. diuturno vexabatur dolore capi- 
tis. Deinde febricula & flernutatione exorta, ruptus 
ef Abfceffus circa os cribrofum EY Vermis prorepfit: By 
is Figure of it, the Maggot was <n Inch long, and full of 
Briftles. Fabri. Hildan. Cent.1. Obf.. = it | 
Galenus Wierus (Phyficianto the Princ. Ful. & Oleve) he 
faith, told him, that he had at divers times found Worms 
in the Gaill-Bladder in Perions he had opeped at Dufeldorp. 
Id. ib, Gbf,60. “' * ae (14) 
‘ : ‘ % 7 
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on of their Young, as alfo for their Food and 
Nurtpre when produced (14). | 

The other Piece of remarkable Art and Care 
about the .Production of cheir Young, 1s their 
Curioficy and Neatnefs in.repofiting their Eggs, 
and in their Nidification. _ | ens 
., As to the firft of which, we may obferye that 
great Curiofisy, and nice Order is generally ob- 

erved ‘by them in this matter. You fhall alway: 
Mee their Eggs laid carefylly and anaes 
up.(15)'3. when upon the Leaves of Vegecables, 
-or other'Material.on Land, always glued thereon 
"with ‘Care with one certain End ldwermoft, and 
with handfome juxta-Pofitions (16). .Or if in the 
‘Waters, -in neat and beautiful ‘Rows pfcentimes, 
4n-that fpermatick -Gelacine Matter in- which they 
‘are repofitced, and that mater carefully tied and 
faftened in the Waters.co prevent it’s Diffipation 
(17),..0t-iftmade.tofloat, fo carefully fpread and 


poi- 








14) Gee before-Book y.:Ch. 13. Nate 2. © 
(1g) Some:Infe&s layup their Eggs in -Cluftars,.as ia 
_ vholes of Flefh, and fuch Places, where it is neceflary they 
-fhould be crouded. together ; which, no. queftion, prevents 
hope een too.much dried up in dry places, and - promotes 
“their hatching, But, _ 

(46) As for fuch .as are.gat to be cluftered up, great or- 
der.is.ufed. -I have {een upan the Pofts and ‘Sides of Win- 
dows, ‘little round Eggs refembling fmall\Pearl, which 
_ produced :.{mall hairy (Caterpillars that were very ‘neatly 
and orderly. laid. And to mame no more, the White-Bst- 
terfly lays its neat Eggs on the Gabbage-leawes in -good or- 
der, always ghiing one certain.end of the Egg to oe Leaf. 
-J call them neat Egos, .becaule if we view them in a Mi- 
erofcape, .we:fhall-find them very curioufly furrowed, and 

. handfomly made and adorned. a — Le 
(17) By, reafon it would be endlefs to {pecify the various 
Generations of Infeé&s inthe Waters, I {hall therefare (be- 
caufe it is little abferved) take Pliny’s Inftance of the Gnat 
_a.mean and contemned Animal, but a notable:Inftance of 

_ Natures Work, as he: faith. a. ae a 
ae as a 


‘ 
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' The firft thing confiderable in the Generation of this 
Infect. is (for. the, fize of the Animal) its vat Spawn, being 
fome of them above an Inch long, and-half a .qnarter dia- 
meter ; made to float in the Waters, and tied to Tome Stick, 
Stone, or other fixt thing in the Waters, bya {mall Stem | 


or Stalk. “In this gelatine, tranfparent Spawn the Eggs are 


no tly haid ; in. fome Spawns in a fingle, in femein a dou~ 
ble {piral Line,running round round from end to end, 4s in’ 
Fig. g, and 10; and in fome tranfverfly, as Fig. 8. 
“When the Eggs are by the Heat of the Sun, and Warmth 
of thé Seafon hatched into fmall Maggots, ‘thefe Maggots 
defcend to the bottom, and ‘by means of fome-of the gela~ 


‘fine Matter .of the Spawn (which they take along with’ 


them) they ftick to Stones and other Bodies,at the bottom, | 
and there make themfelves little Cafes or Cells which they 
creep into, and.out of at pleafure, until they. are arrived, 
fo a more mature Nympha—ffate, and can fivim;about here 
and there to feck for what Food they have pccafion for : 
at which time, they area kiad of Red-worms above half. 
an Inch long, asin Fig. 11. * eee Set -¥ Ve os 
Thus :far this mean Infe@ is a good -Inftance of the di+ 
vine Providence towards it. But if we farther:confider and 
compare the three States it undergoes after it isihatched, 
we fhall ‘find yet greater Signals of the Creator's Manage- 
ment, even in thite er of Creatures. The’three States 
qd mean age. its Nympha-Veumicular State, its Auvelia,. and 
WMature-State, all-as different as-to Shape and Accottre—_ 
ments, as if the Infeé& was three different Animals. Inits ._ 
VermicstersState, it is-a-Red-Maggot, #5 I -faid,-end-heth — 
a Mouth and other parts accommodated to Food: in its — 
Aurelia—State it-hath no fuch parts, becaufe it then fubfifts. 
without Food: but in its Mature, Guat-State, it hath 2 
curious wéll made Spear, to wound and fuck the Blood of 
other Animals. In its Vermicular-State, it hath a long 
Worm -likeBody,and fomething analogous to Finns or Fea- 
thers, ftanding erect near its “ail, and running parallel 
with the Body, by means of which refifting che Waters, 
it is enabled to fwim about by Curvations, or flapping its 
Body fide-ways this way and that, as in Fig. 12. | 
| But in. its. Avrelia-State, it hath a quite’ ifferent Body, 
with a-Clyb-Head (in. which the Head, Thorax, and’ Wings 
of the Gnat are inclofed) a flender Alyus, and a neat finny- 
Tail, ftanding at right angles with the Body, quite con— 
trary.to What it was before ; by which means, inftead of 


_gafy flapping fideways,it fwims by-rapid, brisk Jirks,thequite 


contrary way : as is infome meafure reprefented in Fig. 13. 
But when it becomes a Guat, no finny Tail, no club Head 
but all is made in the moft accurate manner for Flight an 

Motion in the Air, as befoye it was for the Waters. (18) 
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poifed, as to Swim about with all poffible Artifice, 
- And as to their other Faculey, thac of Nidifica- 
tion, whether it be exerted by boring the Earth 
or Wood, or building themfelves Cells (18), or 
{pinning and weaving themfelves Cafesand We:s, 
ft is all a wonderful Faculty of chefe poor litcle 
Animals, whether we confider their Parts where- 
“with they work, or their Work it felf; Thus 
thofe who perforate the Earth, Wood, or fuch 
like, they have their Legs, Feet, Mouth, yee 
and whole Body accommodated to that Service; 
their Mouth exaaly formed to gnaw thofe hand- 
fome round Holes, their. Feer as well made to 
{cratch and bore (#9), and their Body haadfome- 
‘Vy eurned and fitted co follow. Buc for fuch as 
build or {pin themfelves Nefts, their Art juftly 
bids Defiance to the moft ingenious Artift among 
Men, fo much as tolerably to copy the nice Geo- 
metrical Combs of fome (20), the earthen Cells 
of others, or the Webs, Nets and Cafes (21) wo- 


* yen 





(18) See Book 4. Ch. 13. Notes 12, 13. | 

(19) Thus the Mouths and other parts of the Ichneumon- 
Wafps in Book 4. Ch. 13. Note 2. So the Feet of the Gryl- 
fotalpa, ibid. Note 17.0 | | 
'- (20) See the laft cited places, Note 13. , ee 
» (21) OF the textrine art of the S :der,ind its Parts ferving 
to that purpofe ; fee the laft cited Place, Note 21. 
' Befides thefe, Caterpillars, and divers other Infe&s, can 
emit Threads, or Webs for their ufe. In this their Nyapha- 
frate, they fecure themfelves from falling, and let then- 
Selves down from the Boughs of Trees, and other high 
Places, with one of thefe Threads. And in the Cafes they 
‘weave, they fecute themfelves in their Aurelia-fate. 
And not only the Offspring of the Phalena-Tribe, bu 
there are fome of the [chneumon-Fly kind alfo,endowed wit 
this textrine Art. Of thefe I have met with two forts: onethat 
fpuna Milk white,long,round filken Web,as big asthe top of 
ones Finges, woven round Bents, Stalks of Ribwort, 4 in 
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ten by others. . And here.thae natural Glue (22) 
which their Bodies afford fome of them to confo- 
lidate their Work, and combine it’s Materials to- 

ethcr, and which in others can be darted out at 

leafure, and {pun and woven by them into filk-. 
en Balls (23), or Webs, I fay, this fo peculiar, fo 
{erviceable a Material, together with the curious 
Structure of all Parts miniftering to this textrine 
Power, asmean a Bufinefs as ic may feem, is fuch 


as 











Meadows. The other is 2 lump of many. yellow, filkea 
Cafes, fticking confufedly together on Pofts, under Cole~ 


‘Worts, &c. Thefe Webs contain in them, {mall Whitith 


Maggots ; which turn to a {mall black [ebnenmon-Fly witht 
Yong Capillary Antenne , Tan-coloured Legs ; long Wings 
reaching. beyond their Body, with a black Spot acar the 
middle ; the Alvws, like an Heart ; and in fome, a fmalk 
fetaceous Tail. Some’ of thefe Flies were of a fhining beans 
tiful green Colour. I could not perceive any difference, 
at leaft, not fpecifical, between the Flies coming from 
thefe two Produ&ions. — 
(22) I have often admired how Wafps, Hornets, ichneu« 
mon-Wa/ps, and other Infe&s that gather dry Materials for 
‘building their Nefts,have found a proper matter to.cement, 
and glue their Combs, and line their Cells ; which we 
find always fufficiently context and firm. But in all pro- 
bability, this ufeful Material is in their own Bodies ; a 
“tis in the Linea veffivora, Cadew worm, and divers others. 
‘Goedart obferves of his Erwca Num. 20, 6. that fed upon 
‘Sallow-leaves, that bec pulveris aut arene inftar commi- 
nuit, ac pituitofo guodam fai corporis fuccd ifa maceravit, wt 
inde accommodatam fubeunda mutationi inftanti locum fii 
exftruxerit. Domaacula hac a commntuni Salicum ligno nibil 
differre videbatur, nifi quod longe effet duvior, adeo ut valtro 
tix difrumpi poffet. 
(23) An ingenions Genthlewoman of my acquaintance, Wife 
#0 a learned Phyfician, taking much pleafure'to keep Silk- 


Worms, bad once the cuviofity to draw out one of the oval Ca~ 





 fes which the Silk-Wormn Spins into all the Silken Wore it. 
vas made. up of, which to the great wonder as well of her 
Husband, as ber felf, ——~— appeared to be, by mieafure, a 
| great deal above 300 Yards, and yet weighed but tevo grains 
_ and an balf. Boy! Subtil. of Effluy. chy 2. a aa 





415 Nidification of Toles. BooK VIN, ° 
as may juftly be accourited among thie noble De- 
figns and Works of the infinite Creator and Con 
fervator of the World. — ; 
” Tn che left Place there is another prodigious: 
Faculty, Art, Cunning, or what fhall I-callit? . 
that-others of chofe liccle Animals have to make 
even Nature itfelf ferviceable to their Purpofe, 
dnd chatis the making the Vegetation and Growth — :; 
of Treées-and: Plants, the very means of the buil- + 
ding of their little Nefis and Cells (24) ; fuch * 
as 


dqnereniee, : 





. (24) Since my penning this, | have met with the mot I 
-fapgacious Adalpighi’s account of Gulls, &c. and find his = 0 
Defcriptions:to be exceedingly accurate and true, having = 
traced my felf many of the Produfions he hath mentios =‘: 
fied. But I find Italy atid: Sicily (his: Book de-GaHis being = 
publifhed long after he was made Profeflor of coe ar f 
more luxuriant in fuch Produ&tions than England, at leaft, = * 
than the parts about Upminfter (where I hive) are. For = * 
thany, if not moft of thofe about us, are taken notice of by = 
him, and feveral others befides that I never met with, = 
although I have as critically. obferved all the Excrefcenees, = 
and ther morbid Tumors of Vegetables, as is almoft pof= 1 
ble, and do believe that few of them have efeaped me. | M9 

_ As’ to the method how thofe Galls and Bails-are produs iy 
_, ¢ed, the moft fimple, and. confequently the moft cafy to be x 
es accounted for, is that in the Gems of Oak, which may be 
éalled' SguamoussOQak-Cones,Capitula fouamata,in Malpigh. —» 
| Whofe Defcription not exattly anfwering our Englifh-Comes = 
; ‘in divers refpeGs, I thall therefore pafs his by, and fhew ( 
\ -only what I have obferved: my felf concerning them: 1 Ot 
ef . Thefe Cones are, in. outward sppctanee, perfectly like 
f the Gems, only vaftly Digger {an Indeed they are ne othet ly 
- than the Gems, encreafed in bignefs, oi gira i 





i . to be pufhed-out in length. The caufe of which Obftru- i 
fi .. Aion of the bh dias is this ; into the very heart of the r 
7 young tender Gem or Bud (which begins to be tur id in tt 
| Fane, and'to fhoot towards the latter end of that Month, 4 
nf or beginning of the next ; into this I fay) the Parent-In- sy, 
4° + fe& thrafts one or more Eggs, and not perhaps without | x 
| fome venemous Ichor therewith. This Egg foon:becomes, § { 
| a Maggot, which cats it-felf a litele Cell, in the very Le b 
| a 6 


9 e 
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as are the Galls and Balls-found on the Leaves.and 
Branches of divers Vegetables, fuch as the Oak, 
the Willow (25) the Briar and fome others. 


Now 





_ OF pith of the Gem, which is the siidiment of the Branch, 


ER eT OO ee is sce! Us eet al 


together with its Leaves anid Fruit, as fhall be hereafter 
fhewn. The Branch being thus wholly deftroyed, or’ at 
leaft, it’ Vegetation being obftruéted, thie Sap thet was td 
nourifh it, is diverted to the remaining patts’ of thesBud, 
which are only the fcaly Teguments ;.which by thefe 
means Brow, large and flourifhing,. and become a eoverine 
to the Infe&=Cafe,as before they were to the ‘tender Branch 


and its Appendage. 


The Cafe lying within this Cone is at ‘firft but {malt, 
as the Maggot included in it is , but by degrees, as, the’ 
Maggot increafeth, fo it grows bigger to-abont the fize of 
4 large White-Peafe, long and round, refembling the 
fhape of a {mall Acorn. : : 
he Infeé it felf, is (according to the modern Infe&olo-~ 
gers) of the Ichnenmon-Fly kind : with four Membranaceous 
ings, reaching a little beyond the Body, articulated Horns 
a large Thorax, bigger thant the Belly ; the Belly Mort and 


‘conical ; much like the heart of Animals.: the Legs’ partly 


whitifh, partly black. The Length of the Body from Head 
to Tail, about 2 of an Inch; its Colewr, avery beauti folk 
fhining: Green, in fome tending to'a dark copper Colour. 
Figures both of the Cones, Cafes, & Infe&is,; may be feen 
among Malpighi's Cutts of Gails, Tab:13. and Tab. so. Fig. 
92; which Fig. 72: exhibits well enough fome others o 

the Gall-[nfedis, but its Thorax is fomewhat too fhort for 
ours. | | bee, 

(23) Not only the Willow, and fome other Trees, but 
Plants alfo, as Nettles, Grownd-Ivy, &c. have Cafes produ~ 
ced on their Leaves, by the Injetion of the Eggs of ani 
Ichnexmton~Fly. I have obferved thofe Cafes always to grow 


in, or adjoyning to fome Rib of the Leaf, and their Pro« 


da&ion I conceive to be thus, viz. The Parent-Infe&,with 
its {iff fetaceous Tail, terebrates the Rib of the Leaf,when 
tender, and makes way for its Egg into the very Pith or 
Heart thereof, and probably lays in therewith, fame pro- 
per Juice of its Body, to pervert the regular vegetation of 
it. From this Wound, arifes a fmall Excrefcence, which 


. (wheri the Egg is hatched into a Maggot). grows biggerand 


bigger as. the Maggot increafes, {welling on each wine 
é fe . plea 


‘ 


- 
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~ Now this is fo peculiar an Artifice, and fo far 
out of the Reach of any miortal Underftanding, 
Wit, or Power, that if we confider che Matter, 
with fome of it’s Circumftances, we muft needs 
perceive manifeft Defign, and that there is the 
Concurrence of fome great and wife Being, thae 
hath from the Beginning taken Care of, and pro+ 
vided fot the Animal’s Good. For which Reafon, 
as mean as the Inftance may feem, I might be 
_ excufed, if I fhould enlarge upon it’s Particulars. . 
But two or three Hints fhall fuffice. . 

In che firft Place’tis certain that the Formation 
of thofe Cafes and Balls is quite beyond the cun- 
hing of the Aninial icfelf ; but ic is che A& parts 
- Sy of the Vegerable, and partly of fome Virulen- 
cy, or what fhall I callic, in the Juyce, or Egg 
or both repofited on the Vegetable by the Parent- 
Animal (26). And as this Virulency 1s various ac- 

cor 

ead 

‘Leaf between the two Membranes, and extending it felf 

‘into the Parenchymous part thereof, until it is grown as 

big as two Grains of Wheat. In this Cafe, lies a {mall 

white rough Maggot ; which turns to an Aurelia, and af 
-_terwards to a very beautiful green {mall Ichnzeumon-Fly. 

(26) What I fufpefted my felf, I find confirmed By Mal. 
pigbi, who in his exa& and true Defcription of the Fly bred 
th the Oaken-Gails, faith, Non fat fait nature tam miro ar- 
tifcio Terebram, fen Limam condidiffe ; fed inflilo.usdnere, 
wel excitato foramine infundendum exinde liquerem intra Te- 
rebram condtdit : quare frata per tranfuerfum mufcarum te- 
‘gebva frequentifime, vivente animali, gutta aliquet diapbani 
- bamoris effinunt. And a little after, he confirms by ocu- 

Jar Obfervation, what he imagined before, viz: Semel prope 
Funii finem vidi Mufcam, qualem fuperius delineavi, infiden- 
tem quercine gemme, adbuc germinanti: harebat etenim fo- 
Viole fabil: ab apice biantis gemma erumpenti ; & convulfo ix 
- avcum corpore, terebram evaginabat, ipfamgue tenfam im- 
mittebat ; €* tumefatto ventre circa terebra radicem tumo- 
vem excitabat, quem interpolatis vicibus remittebat. In folio 
igitur, auulfa Mufca, minima & diaphana reperti ejeHta 
ova, fimillima iis, que adkuc in tubis fupereramt. Non licxit 
- tevum idem admirari {peSaculum, &c« Somce# 





x 
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cording to the Difference of it’s Animal, fo is 
the Form and Texture of the Cafes and Balls ex. 
‘cited thereby ; fome being hard Shells (27), fome 
‘tender Balls (28), fome Scaly (29), fone Smooth 


(30), 








. Somewhat like this which Malpighi faw, 1 had the good : 
. Fortune to fee my felf once fome Years ago: And that was, : 
the beautiful fhining Ozk-Ball Ichneumon ftrike it’s Terebra ° 
"into an Oak-Apple divers times, no doubt to lay its Eggs 
therein. And hence { apprehend we fee many Vermicles 
, towards the Outftde of many of the Oak-Apples, which I 

| pe were not what the Primitive Infe&s laid up in the 
_Sem, from which the Oak-Apple had it’s Rife ; but fome» 
“other fupervenient, additional Infe&ts, laid, in after the 
Apple wasgrown, and whilft it was tender and foft. 

Py The Aleppo-Galls, wherewith we make Ink, may be — 
i reckoned of this Number, being hard,and no other than Cafes’ 
“of Infe&s which are bred in them: who, when come to Matus | 
“rity, paw their Way out of them ; which is the Caufe of 
thofe little Holes obfetvable inthem. Of the Infec&ts bred 
in them, See Phil. Lranfad. No. 245. Of this Number alfo: 
ate thofe little {mooth Cafes, as big as large Peppet-Corns,: 
+ gtowing clofe to the Ribs under Oaken-Leaves, plobous, 
but flattifh ; at firft touched with « blufhing Red, afters 
 watds growing brown ; hollow within, and an hard thin 
Shell without. In this lieth commonly a rough white 
* Maggot, which becomes a little long-winged, black Ich 
* neumonsFly, that eats a little Hole in the Side of the Gall, 
"and fo gets out. | 

(28) For a Sample of the tender Balls, I fhall choofe the 

3 qsbow Balls, as round and fome as big as {mall Musket+ 
° Bullets, growing clofe to the Ribs, under Oaken=Leawesy 
Y ofa gteenifh y Howitt Colour, with a Blufh of Red ; their 
* Skin {mooth, with frequent Rifingsthetein. Inwardly the 

: are very foft and fpangy ; and in the very Center is a Cafe 
© with a white Maggot therciti, which becomes an [chzexmona 
* Hy, not much unlike the’ laff. As to this Gall, there is 
sone thing I have obferved fomewhat pecaliart and I may. 
* fay providential,and that is,that the Fly lies all the Winter 
’ In thefe Balls in it’s Infantilesftate, .and comes not to it’s 
Maturity till the following Spring. In the Autumn and 
| Winter thefe Balls fall down with their Leaves to the 
: Ground, and the Infe& inclofed in them is there feneed 
? Sfnint the Winter-Frofts, partly by other Leaves falling 

1i pretty 
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(30), fome Hairy (31), fome Long, fome Round, 


fome 


Nets phe 8 






pretty thick upon them, and efpeciall by the thick Pa 


ue Spongy Walls, afforded by the Galls then- 
elves. | 

Another Sample fhall be the large Oa«k-Balls, called 
Oak-Apples, growing in the place of the Buds, whofe Ge- 
nération, Vegetation and Figure, may be feen in Malpig. 
de Gallis. p. 24, and Tab. 10. Fig. 33, @c. Out of thefe 
Galls, he bith: various Species of Ties come, but he names 


only two, and they are the only two I. ever faw come ott | 


of them : freguenter (faith he) fubnigre funt’ miufce bret 
munite terebra. Inter bas aliqua obfervantur aurea, levi vi- 


vidis tinftura Juffufe, oblonge serie dibsihen ee Sid 
e to be no other than Male | 


differently coloured Flies, I ta 
and Female of the fame Species. I have not. obferved Tails 
(which are their Terebre) in all, as Malpighé {cems to in- 


timate : perhaps they were hid in their Lhece, and I could * 
not difcover them: but I rather think there were none, ° 
‘and that thofe were the Males : but in others, I have ob- ~ 
fesved long reeurvous Tails, st than their whole Body. * 


And thefe I take to be the Females. And in the Oak-Apple 


therofelves, I have feen the Aurelie, fome with, fome with 


out Tails. And I muft confefs, "twas not without Admi- 


ration as well as Pleafure, that I have feen with what ext | 


Neatnefs and Artifice, the Tail hath been wrapt about the 
Aurelia, whereby it is fecured from either annoying the 
Infe&, or being hurt it felf. - -. 4 
*(29) See before Note 24. , 
(30) As in the preceding Note. 


- (31) Of the rough or hairy Excrefcences, thofe on the | 
Briar, or Dog-rofe, area good Inftance. Thefe Spongicle © 
willofe as Mr. Ray, Galle ramofe as Dr. Malpighi calls them, 
gre thus accounted for by the latter ; Ex copiofis rebittis oo 


éta turbatur affuens [Rubi] fuccus, ut firumofa fiant com- 


plara tubercula fimul confufe congefta, que utriculorum fert- 
bus, & fibrarum implicatione contexta, ramofas propagiss . 
germinant, ita ut minima quafi fylua appareat. salibet : 
propaga vamos, hirc inde villofos edit. Hinc inde pili pari | 


erumpunt, &r. 


; ‘ 
. Thefe Balls are a fafe Repofitory to the Infeé all the — 


Winter in its Vermicular-State. For the Eggs laid up) an 
hatched the Summer before, do not come to mature 


Cat. Cantao. — 


3 re 
ao Quiuatitonstenis I” 





cus 


until the Spring following, as Mr. Ray rightly obfervesia 
: > ie 
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‘fone Conical ce. (32). And in the laft Place, 

let us add, That thofe Species of Infecs are all 
-endowed with peculiar and exadly made Parts 
for this Service, to bore and pierce the Vegetable, 
.and to reach and injeét their Eggs and Juyce into 
_the tender Parts thereof. 





The Conciusio0N. 


" A‘ Dnow thefe things being ferioufly cotsfide- 
* FY red,whatlefs can bé concluded than chatthere 
 Wmanifeft Defign and Forecaft in this Cafe, ie | 
we ; t at : 











* As to the Infeé&s themfelves, they are manifeftly Ichnexs 
“mon-Flies, having four Wings, their Alows thick and large 
“towards the Tail ; and tapering up till it is {mall and flen 
der at its fetting on to the Thorax.. But the Alvi or Bellies 
“are not alike in all, though coloured alike. In fome they 
‘are as is now defcribed, and longer, without Terebra, or 
“Tails ; in fome fhorter with Tails 1 and in fome yet fhort= 
“et, and thick, like the Belly of the Av#, or the Heart of 
“Animals, as in thofe before, Note 24. But for a farther Def= 
“ ctiption of them, I fhall refer to Mr. Ray Cat. Plant. citca 
*'Centab. under Rofa Syloef x | 
(32) It being an Inftance fomewhat out of the way, I 

hall pitch upon it for an Example here, viz. The gouty 
-Swellings in the Body, and the Branches of the Blackberry= 
“Buh 5 of which Malpighi hath given us two good Cuts in 
“Tab, 1 re Fig. 62. The Caufe of thefe is manifeftly from the 
Egos of Infeéts laid in, whilft the Shoot is young and ten 
i“ der, as far as the Pith, and in fome Places not fo deep: 
:¥which for the Reafons before mentioned, makes the-young 
Shoots tumify, and grow knotty and gouty. 
i’ The Infe@& that comes from hence is of the formet Tribe, 
ga fmall fhining black Ichneumon=Fly, about a tenth of an 
Inch long ; with joynted red, capillary Horns, four lon 
_ Wings, reaching beyond the Body, a cas Thorax, te 
“Legs, and a fhort, heart-like Belly. They hop like Fleas. 
v The Males are lefs than the Femsles ; are very venercous, 
- endeavouring a Coit in the very Box in which they are 
« Ratch'd 5 getting - up on the Females, and tickling and 

thumping them with their Breeches and Horns, to excite 

them to encry. Ti2 | (1) 


St | eae: 
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that there muft needs be fome wife Artift; fome 
Careful Prudent Confervator, that from the very 
Beginning of che Exiftence of this Species of 
Animals hath with great Dexterity and Forecaft 
provided for it’s Prefervation and Good. For 
what elfe could contrive and make fucha Set of 
curious Parts, exactly fieced up for chat fpecial 
Purpofe: and withal implant in the Body fuch 
peculiar Impregnations as fhould have fuch a 
ftrange uncouth Power ona quite different Rank 
of Creatures ? And laftly, what fhould make the 
Infe& aware of this it’s ftrange Faculty and Power, 
and teach it fo cunningly and dextroufly to em- 
ploy it for it’s own Service and Good 2 
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BOOK IX: 


: OfREP TILES and the Inhabitants of 


the WATERS. 





‘ 
‘ 


CHAP I 
Of Reprrues. 


PAVING difpatched the Infea- 
Tribe, there is but one Genys of 
the Land-Animals remaining to be 
Mose) (© furveyed, and char is, thac of Re 
Reads tiles(1). Which I fhall difpatch in 
alittle Compafs, by Reafon [ have fomewhat 
—— . amply 











(1) Notwithftanding I have before in Baok 4. Ch. 12. 
Note 15. taken notice of the Earth-Worm, yct it being a 
good Example of the Creator’s wife and curious. Work- 
manfhip, in even this meaneft Branch of the Creation, I 
fhall fuperadd a few farther Remarks from Doftors Willis 
and Tyfon. Saith Willis, Lumbricus terrefris, licet vile &# 
contemptibile habetur, Organa vitalia, necnon CP alia vifcera, 
&? membra divino artificio admirabiliter fabrefa&a fortitur : 
totins corporis compages mufculorum annularium cateua eft, 
quorum fibre orbiculares contratte, quemque annulum, privs 
umplum, & dilatum,anguftiorsm &F longiovem,reddunt. (This 
Mufcle in Earth-Worms, I find is Spiral, as in a good 
Meafure is their Motion likewife ; fo that by this means 
they can (like the Worm of an Augre) the better bore their. 
paffage into the Earth. Their reptile Motion alfo, may be 
explained by a Wire Wound on a Cylinder, which when flips 
eff, and one End extended and held faft, will bring the otber 
nearer it. So the Earth-Werm, having fret out, or extendéd 

| oe ig | it’s 
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amply treated of others, and many of the things | 
may be applied here. But there are fome things . 
in which this Tribe is fomewhat fingular, which 
I fhall therefore cake Notice of briefly in this 
Place. One is their Motion, which I have in 
another Place (2) taken Notice of to be not lefs 
curious, than it is different from that of ocher 
Animals, whether we confider the manner of ir, 
as Vermicular, or Sinuous (3) or like thae . the 

| | nail 








its body (which is with a wreathing) it takes bold by thofe 
fmall Feet it bath, and fo contra&s the hinder part of its Bom 
ay. Thus the curious and learned Dr. Tyfon, Phil. Tranf. 
No. 147.] Nam proinde cum portio corporis fuperior elongata, 
& exporredta ad [patinm ulterius extenditur, ibidemque plane 
afigitur, ad ipfum quaft ad centrum portio corporis inferior 
relaxata, & abbreviata facile Y psbabe ete Pedunculi ferie 
guadruplici, per totam longitudinem Lumbrici difponsuntur : 
his quai totidem uncis, partem modo banc, modo iftam, plane 
efiigit, dum alteram exporrizit, aut poft fediucit. Supra oris 
biatum, Probofctde, qua terram perforat, &F elevat, donatur, 
And'then he goes on with the other parts that fal under 
View, the Brain, the Guillet, the Heart, the Spermatick 
Veffels, the Stomachs and [nteftines, the Foramina on the top 
of the back, adjoyning to each’ Ring, fupplying the place 
of Lungs and other parts,” Willis de Anim. Brut. P. 1. ¢. } 
» (2) In Book 4. ch. 8. : ar: | 
(3) There is a great deal of Geometrical Neatnefs and 
Nicety in the finuous Motion of Snakes and other Serpents. 
For the aflifting in which A@ion, the annular Scales undet 
their Bodies, are very remarkable, lying crofs the Belly, 
contrary to what thofe in the Back, and reff of the Body 
do : alto as the Edges of the foremoft Scales lye over the 
Edges of their ‘followin Scales, from Head to Tail, fo 
thofe Edges run out a little beyond, or over their fallow- 
ing Scales ; fo as that when each Scale is drawa back, or 
Set a little upright by its Mufcle, the outer Edge thereof 
{or Foot it may be called) is taifed alfo a little trom the 
‘Body, to-lay hold on the Earth, and fo promote and faci- 
litate the Seepcuts Motion. This is at may be eafily 
feen in the Slough, or Body of the Serpent-kind. But 
there is another admirable piece of Mechanifm, that my 
| Aantipathy tq thofe Animals hath prevented my‘ prying 
yr a Pag aes, A . ; o os into, 
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Snail (4), or the Caterpillar (5), or the Multipe~ 
dous (6), or any other Way, or the Parts minifte- 

| ring 








' into, and that is, that every Scale hath a diftin® Mufcle, 


ene end of which is tacked te the middle of, its Scale:; 
the other, te. the upper Edge of its following Scale. This 
Dr. Lyfon found in the Rattle~Snake, and I doubt not isin 


~ the whole Tribe. 


(4) Fhe wife Author of Nature, having denied Feet and 


Claws to enable Snails to creep and climb, hath made them 


amends in a way more commodious for their ftate of Life, 


_ by the broad Skin along each fide of the Belly,and the un- 


— ' 


_dulating Motion obfervable there. By this latter ‘tis they 


creep ; the former, affifted with the Glutinous Slime 
emitted fom the Snail’s Body, they adhere firmly and f{e- 


2 ‘eurely to all kinds of Superficies, sale by the tenacity of 


. their Skime, and partly by the pre 


ure of the Atmofphere. 


. Concerning this yok which he calls the Snails Feet) and 


«their Undulation. 


‘pon : before, t 


e Dr. Lifters Exercit. Anat.t. §. 1, and 37. 
(5) The motive Parts and Motion of Caterpillars, are 


» afeful, not only to their Progreffion and Conveyance ‘from 


ace to Place, but alfo to their more certain, eafy and 
commodious gathering of Food. For having Feet before 


» and behind, they are not only enabled to fe y akind of 
ot 


Steps of their fore and hind Parts, but o climb u 
Vegetables, and to reach from their Boughs and Stalks for 
Food at a dfftance. For which Services, their Feet are very 
nicely made both before and behind. Behind, they have — 
cad Palms for fticking to, and thefe befet almoft round 
with {mall sag Nails to hold and grafp whar they are 
e Feet are fharp and hooked to draw 
Leaves, &c. to them, and to hold the forepart of the Body, 
whilft the hind-parts are brought up thereto. But nothing ‘ 


‘is more remarkable in thefe Reptiles, than that thefe Parts 


and Motion are only temporary,and incomparably adapted 
only to their prefent Nympha-flate ; whereas in their An— 
relia—ftate, they have neither Feet, for Motion, only a lit- 
tle in their hind- arts: and in their mature—ftate, they 
yee Parts and Motion of a flying Infe&, made for 
ight. . oo | 
| 6) It is a wonderful pretty Mechanifm obfervable in 
the going of Adultipedes, as the Fuli, Scclopendre, &c. that 
on each fide the Body, every Leg hath its Motion, one ve- 
ry regularly following the other from oneend of the Bad 
So the other, ia a way not = to be deferived in Words ; 
a sis aaa ra | “fa 
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ying to it; particularly the Spine (7) and the 
‘Mufcles co-operating with the Spine, in fuch as 
have Bones, and the Annular and other Mufcles 
iin fuch as have none, all incomparably made for 
thofe curious, and I may fay, Geometrical Wind- 
ings and Turnings, Undulations, and all the va- 
‘tious Motions to be met with in the Reptile Kind. 
~ Another thing that will deferve our Notice is 
the Poyfon (8) that many of this ‘fribe are ftocked 
a with 








fo, that their Legs in going make a kind of Undulation, 
and give the Body a {wifter Progreffion than one would 
imagine it fhould have, where fo many Fect are to take fo 
many fhort Steps. | 
(7) Vertebrarum Apopbyfes breviores [unt pracipue juxta ca- 
(put, cujus propterea flexus in averfum, E&P latera facélis Vipe~ 
vis eft : fecus Leonibus, &c. ——= Incumbit his Offibus ingens 
Mufculorum minutorum praefidium, tum fpinas tendinum ex- 
jlium magno apparatu diducentinm, tum vertebras notiffimum 
in diverfa fledentium, atque erigentium. Adeoque sllam cor- 
ports miram acilitatem, uon tantum (ut Ariftot.) O77 cunguats 
“ty avd eddiers b¢ ombrtuace quoniam faciles ad flexium &¥ carti- 
agineas produxit vertebras, fed quia etiam multiplicia motus 
localis inftrumenta mufculos fabrefecit provida rerum Parens 


| Natura, confecuta fuit. Blaf. Anat. Anim. P. 1. c. 39 de 


Vipera e Veflingio. oe 
That which is moft remarkable in the Vertebra (of the 
Rattle-Snake, befides the other curious Articulations] is, 
that the round Ball in the lower part of the upper Vertebra, 
enters a Socket of the upper part of ehe lower Vertebra, like as 
the head of the Os Femoris doth the Acetabulum of the Os 
Vichit ; by which contrivance, as alfo the Articulation with 
one another, they have that free Motion of winding their Bo- 
dies any ways. Dr. Tyfon’s Anat. of the Rattle-Snake in 
Phil. Tranf. No. 144. What is here obferved of the Verte- 
bra of this Sueke, is common to this whole Genus of Rep- 
tiles. 7 
" (8) My Ingenious and Learned Friend, Dr. Mead, ex1- 
mined with his Microfcope the texture of a Viper’s Poyfon, 
and found therein at firft only 4 Parcel of {mall Salts nim- 
bly floating in the Liquor. ; but in a fhort time the appearanct 
suas changed, and thefe faline Particles were foot out into 
Cry Pals, of am incredible Tenui'y and Sharpnefs, with i 
/4 S : | | es? ‘hing 
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with. Which I the racher mention, becaufe fome 
‘make it an Obje@ion againft the divine Super 
intendence and Providence, as being a thing fo 
far from ufeful (chey think) chat ’tis racher mif- 
chievous, and deftru@ive of God’s Creatures. But 
the Anfwer is eafy, viz. That as to Man, thofe 
Creatures are not without their great Ufes, parti- 
cularly in the Cure of (9, fome of the moit “aa 

| : om 





thing like Knots here and theve, from which they feemed to 
proceed ; fo that the whole Texture did in a manner reprefent 
A Spiders-Web, though infinitely finer. Mead of Poyfons p. 9. — 

As to the Nature and Operation of this Poyfow, fee the 
fame ingenious Author's Hypothefis, in his fol. Pages. 

This Poyfow of the Viper lieth in a Bag in the Gums, at 
the upper end of the Teeth, It is feparated from the Blood 
by a Conglomerated Gland, lying in the anterior lateral 

art of the Os Sincipitis, jut behind the Orbit of the Eye : 
bo which Gland lieth 2 Dué&, that conveys the Poyfon 
to the Bags at tue Teeth. 

The Teeth are tubulated, for the conveyance or emiflion 
of the Poyfon into the Wound the Teeth make: but their 
hollownefs doth not reach to the Apex,or Top of the Tooth 
(that being folid and fharp, the better to picrce) but it 
ends in a long flit below the Point ; out of which the Poy~ 
fon is emitted. Thefe Perforations of the Tecth,Galen faith, 
the Mountebanks ufed to ftop with fume kind of Paft, be- 
fore they fuffered the Vipers to bite them before their 
Spe€tators. Cuts of thefe Parts, C¥c. may be feen in the 
laft cited Book of Dr. Mead. Alfo Dr. Ty/on’s Anat. of the 
Rattle-Snake, in Phil. TranfaH. No. 144. | 

(9) That Vipers have their great Ufes in Phyfick, is ma- 
nifeft from their bearing a great fhare in fome of our beft 
' Antidotes, fuch as Theriaca Andromachj, and others ; alfo 
in the Cure of the Elepbantiafis, and other the like ftub- 
born Maladies, for which I fhall refer to the Medical 
Writers. But there is fo fingular a Cafe in the curious Col« 
leétion of Dr. Ol. Worm, lated from Kircher, that I fhall 
entertain the Reader with it. Near the Village of Saffa, 
about eight Miles from the City Bracciano in Italy, faith 
he, Specus feu caverna (vuleo La Grotta delli Serpi)dwor um 
hominum capax, fiftulofis quibufdam foraminibus in formam 
sribri perforata cernitur, ex quibas ingens quadam erp 
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torn Difeafes : however if they were not, 
there would be no Injuftice for God to make 
a fet of fuch noxious Creatures, as Rods and 
Scourges, to execute the divine Chaftifements up- 
on ungrateful and finful Men. And Iam apt to 
~ think chat the Nations which know not God, are 
the moft annoyed with thofe noxious Reptiles,and 
other pernicious Creatures. As to the Animals 
themfelves, their Poyfon is no doubt offome great 
and efpecial Ufe to themfelves, ferving co the 
more eafy Conqueft, and fure Capture of their 

: Prey, 


Veris diverfecolorum Serpentum, nulla tamen, ut dicitur, fin- 
gulari veneni qualitate imbutorum progenies quotannis pullu- 
lave folet. In hac fpelunca Elepbantiacos, Leprofos, Paralyti- 
cos, Arthriticos, Podagricos, &c. mudos expomere folent, qui 
- mox haliteum fubterraneerum calore in fudorem refoluti, Ser- 
pentum propullulantium, totum corpus infirms implicantinm, 
futu linEuque ita omni vitiofe- virulentoque bumore privare 
dicuntur, ut repetito hoc per aliquod tempus medicamento,tan- 
dem perfetia fanitati refituantur. ‘This Cave Kircher vifited 
himfelf, found it warm, and every way agrecable to the 
~ Defcription he had of it ; he faw their Holes, heard a mur- 
muring hiffing noife in them ; but although he miffed fee, 
‘ ing the Serpents (it being not the Seafon of their ee 
out) yet he faw great numbers of their Exuvie, or safe 
and an Elm growing hard by laden with them. 
The Difcovery of this Cave was by the Cure of a Le 
oing from Rome to fome Baths near.this place ; who lofing* 
Fis way, and being benighted, happened upon this Cave ; 
and finding it very warm, pull'd off his Cloaths, and be- 
ing Weary and Sleepy, had the good fortune not to feel 
the Serpents about him, till they had wrought his Cure, 
Vid. Mufeum-Worm. L. 3. ¢. 9. _ ; 
The before commended Dr. Mead, thinks our Phyfici- 
ans deal too cautioufly and ff aringly, in their preferibing | 
only fmall- Quantities of the Viper's Flefh, &c. in the Ele- 
phantirfis, and ftubborn Leproftes : but he recommendeth 
rather the Gelly, or Broth of ‘Vipers ; gr, as the ancient 
Manner was, to boil Vipers, sae them like Fifh ; or 
at leaft to drink Wine, in which they have been long ia- 


fuled. vid Mead ubi fupr. P34 | (19) 
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_ Prey, which might otherwife be too refty and 


{trong, and if once efcaped, would hardly be a- 
gain recovered, by Reafon of their {wifter Mo- 
tion, and the Help of their Legs: befides all 
which, this their Poyfon may be probably of ve- 
ry aes Ufe to the Digeftion of their Food. 
nd as to the innocuous Part of che Reptile- 
Kind, they as well deferve our Notice for their 
Harmleffnefs, as the others did for their Poyfon. 
For as thofe are endowed -with Poyfon, be- 
caufe they are predaceous ; fo thefe need it not, 
becaufe their Food is near at hand, and may be 
obtained without Strife and Conteft, che next 
Earth (1c) affording Food to fuch as can terebrate, 
and make Way into it by their Vermicular Facul- 
q ; and the next Vegetable being Food to others 
that can climb and reach (11) or but crawl to it. 





CHAP. IL. 
Of the Inhabitants of the WATERS. 
if Have now gone through that Part of the Ani- 


mal World, which I propofed to {urvey, the 
Animals inhabiting the Land. As 





(10) Earth-worms live upon Earth, is manifeft from the 
little curled Heaps of their Dung ejeéted out of their Holes. 


But in Philof. Tranf. No. 291. I have faid it is in all probaa 


bility Earth made of rotted Roots and Plants, and fuch 
like nutritive things, not pure Earth. _And there is farther 
reafon for it, becayfe Worms will drag the Leaves of Trees 
into their Holes. : 

(11) Snails might be in danger of wanting Food, if they 
were to live only upon fuch tender Plants as are near the 
Ground, within their Reach only : to impower them there 
fore to extend their Purfuits farther, they are enabled by 
the means mentioned in Note 4. to ftick unta, and crcep up 
Walls and Vegetables at their Pleafure, (1) 
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Asto the other Part of the Terraqueous Globe, 
the Waters, and the Inhabieants thereof, not ha- 
ving time at prefert to finifh what I have done 
‘ on that large Subje@t, I fhall quic ie, unlefs [ am 
ertcouraged tore-affume it, alcho’ we have there 
as ample and glorious a Scene of the Infinice 
Creator's Power and Art, as hath been already 
fer forth on the dry Land. For the Waters them- 
felves are an. admirable Work of God (1), and of 
Infinite Ufe (2) to chat Part of the Globe already 
furveyed: and the prodigious Variery (3), and 
Multitudes of curious and wonderful things ob- 
fervable in it’s Inhabitants of all forts, are an in- 
- exhauftible Scene of the Creator’s Wifdom and 
Power. The vait Bulk of fome (4), and ra 








(1) Befides their abfolute Neceffity, and great Ufe to the 
World, there are feveral Tovicks: from whence the Wa- 
ters may be demonftrated to be God’s Work, as the bat 
fo vaft a Part of our Globe ;'the placing it therein, aa 
giving it Bounds; the Methods of keeping it {weet aud 
clean, by it’s Saltnefs, by the Tides, and Agitations by the 
Winds ; the making them ufeful to the Vegetation of Plants, 
ard for Food to Animals, by the noble Methods of {weet- 
ning them; and many other things befides, which ate inf- 
{ted on in that part of m Survey. 
_ (2) Pliny having named divers Mirabilia Aquarum, to 
fhew their Power; thenproeceds to their Ufes, viz. Eedem 
cadentes omninm terra nafcentium caufa fiunt, prorfus mira- 
bili natura, fizuis velit reputare, utfruges gignantur, ariores 
fruticefyue vivant,in calum migrart aguas, animam@ue ber- 
bis vitalem inde deferre : jufta confeffione, omnes terra quoque 
wires aquarum beneficii. napropter ante omnia ipfarum po- 
tentie exempla ponemus. Cunétas enim quis mortalinm enx- 
merare gueat 2? And then he. goes on with an Enumeration 
of fome Waters famed for being medicinal, or fome other 
unufual Quality. Pliz. L. 31.¢. 1. & 2. 7 

(3) Pliny reckons 136 kinds in the Waters, whofe Names 
' may be met with in his L, 32. 6. 11, but he is fhort in his 

Account. , 
_ (4) llivey L. 9. ¢. 3. faith that in the Indian See there 
arc Bal.na quaternim jugerum (i, e, 960 Feet). Priffes en cas 
jiorant 
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digtous Minutrenefs-of others (5) together wich 
the incomparable Contrivance and Stru@ure of 


the Bodies (6) of all ; the Provifions and Supplies 


of Food afforded to fuch an innumerable compa- 
ny of Eaters, and that in an Element, unlikely 
one would think, to afford any great ftore of 
Supplies (7); the bufinefs of Refpiration perfor- 
med in a way fo different from, but equivalent 
to what is in Land-Animals (8) ; tne Ad oe 





bitorum (i. e. 300 Feet.) And L, 32. ¢. 1.he mentions Whales ' 
660 Foot long, and 360 broad, that came iaoto a River of 
Arabia. Ifthe Reader hath a Mind, he may fee his Rea-. 
fon why the largeft Animals are bred in the Sea. L. 9. c. 2. 
._ (5) As the largeft, fo the moft minute Animals are bred in 
the Waters, as thofe in Pepper-water ; and fuch as make 
the green Scum on the Waters, or make them feemas if 
reen, and many others. 


(6) It might be here fhewn that the Bodies of all the 


— feveral Inhabitants of the Waters are the beft contrived and 


{aited to that Place and Bufinefs in the Waters which is 
proper for them ; that particularly their Bodies are cloath- 
ed and guarded in the beft manner with Scales, or Shells, 
&¥c. fuitable to the Place they are to refide in, the Dangers 
they may there be expofed unto, and the Motion and Bufi- 
they are there to perform : that the Center of Gravity (of. 

eat. Confideration in that Fluid Element) is always placed 
in the fitteft Part of the Body : that the Shape of their Bo- 
dies (efpecially the more Swift) is the moft commodious for 
making Way through the Waters, and moft agrecable to 
Geometticnl Rules: and many other Matters befides would 
deferve:a Place here, were they not too long for Notes, and 
that I fhall anticipate what will be more.proper for ano~ 
ther Place, and more accurately treated of (\ =. 

(7) See. before Book 4. Ch. 11. . | 

(8) Gatea' was aware of the Refpiration of Fifhes by their 
Branchie. For having faid that Fifhes have no Cccafion of 
a Voice, neither refpire through the Mouth as Land Ani- 
mals do, he faith Sed earum, guas Branchias nuncupamus, 
confirucio, ipfis vice Pulmonis eff. Cum enim crebris ac tenu:— 
bus. foraminibus fint Branchie be intercepte, aeri quidem & 
wapori perviis, fubtilioribus tamer quam pro mole aque ; banc. 


| ghidem extra repellant, illa autem prompte intromigtunt. 


alen. 
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of the Organs of Vifion (9) to that Element in 
which the Animal liveth ; the Poife (10), the 
Support (11), the Motion of the Body (12) for- 
wards with great Swiftnefs, and upwards and 
downwards with great Readinefs and Agilicy , er 
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Galen. de Uf. Part. L. 6.¢. 9. So alfo Pliny held that Fifhes 
re{pired by their Gills, but he faith Ariffotle was of a 
different Opinion. Plin. L. 9. c. 7. And fo Aviftotle feems to 
be in Ris Hift. Animal. L. 8. c. 2. and in other Places. And 
I may add our famous Dr. Needbam. See his De form.Fatd, 
Ch. 6. and Anfwer to Severinus. : 

(9) A protuberant Eye would have been.inconvenient for 
Fifhes, by hindering their Motion in fo denfe a Medium as 
Water is; or elfe their brufhing through fo thick a Me- 
dium woutd have been apt to wear, and prejudice their 
Eyes. Therefore their Cornea is flat. To make amends for 
which, as alfo for the Refra&ion of Water different from 
that of the Air, the wife Contriver of the Fye hath made 
the Cry/talline {pherical in Fifhes, which in Animals living 
in the Air is Lenticular, and more flat. | 

(10) As I have fhewed before, that the Bodies of Birds 
are nicely poifed to Swim in the Air: fo are thofe of Fi- 
fhes for the Waters, every part of the Body being dul 
balanced, and the Center of Gravity (as- I faid in Note é) 
accurately fixed. And to prevent Vacillations, fome of the 
Fins ferve, ae aed thofe of the Belly ; as Borelli pro-~ 
ved by cutting off the Belly-fins, which caufed the Filh to 
reel to the Right and left Hand, and render’d it unable to 
ftand fteadily in an upright Pofture. 8 

(11) To enable the Fifh to abide at the top, or bottom, 
or any other part of the Waters, the Air-Bladder is given 
to moft Fifhes, which as ‘tis more full or empty, makes the 
Body more or lefs buoyant. oe 
(42) The Tajl is the grand Inftrument of the Motion of 
the Body ; not the Enns, as fome imagine. For which 
reafon, Fifhes sre more Mufculous and Strong in that part, 
than in all the reft of their Body , according as it is in the 
motive Parts of all Animals, in the peftoral Mufcles of 
Birds, the Thighs of Man, &c. 

' Ifthe Reader hath a mind to fee the admirable Method, 
how Fifhes row themfelves by their Tail, aud other Curi- 
ofities relating to their Swimming, J fhall refer him to Bo- 

r-lli de mot. Anim, Patt 1. ch. 23. particularly to Prop. 213. 
: : . I 
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all without Feet and Hands, and ten thoufand 
things befides ;-all thefe things, I fay, do lay be- 
fore us fo various, fo glorious, and withal fo in- 
exhauftible a Scéne of the divine Power, Wifdom 
and Goodnefs, that it would be in vain to engage 
my felf in fo large a Province without allotting 
as much time and pains to it, as the preceding 
Survey hath coft me. Paffing by therefore that — 
Part of our Globe, I fhall only fay fomewhat very 
briefly concerning the Infenfitive Creatures, parti- 
cularly thofe of the Vegetable Kingdom, and fo con- 
clude this Survey, — 
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the Creator's Contrivance, Curiofity, 
and Art, chat I muft rather chufe co 


fhew what might be faid, than engage too farin | ; 
particulars. I mightinfift upon the great Variety ~ . 
there is both of Trees arid Plants provided for all 


Ages, and for every Ufe and Occafion of the 


World; (1) fome fér Building, fot Tools and - 
Urenfils of every kind; fome hard, fome foft ;. 
{ome tough and ftrong, fome brittle ¢ fomelong 
and tall, fome fhore and tow; fome thick and - 
large, fome {mall and flender.; fome for Phyfick 
(2) fome for Food, fome for Pleafure ;. yea oA 
Dt mot 








(1) The fifth Book of Theophraftus's Hift. Plant. may be ,_ 


here confulted : where he gives ample Inftances of the va- * 


rious Conftitutions and Ufes of Trees, in various Works,&. 
See alfo before B. 4. ch. 13. Note 1. eG | 

(2) Invifis quoque herbis inferuit [Natura] remedia : quippe 
eum medicinas dederit etiam aculeatis 7 





hominum caufa excogitatum eff. Plin. Ne Hy L, 22. ¢ 6. 


s an 
wen 
’ ss 


MPEG HE Vegetable Kingdom, although - 
tae aninferiour Branch of che Creation, ., 
dL exhibits to us fuch an ample Scene of .:: 


in quibus ipfis 
prouklenGam Nature fatis admirari ampleGique non ef.—— _ 
Inde excogitavit aliquas afpettu hifpidas, tain truces, ut tan- , 
tum non vocem ipfius fingentis illas, rationemaue reddentis ex- | 
audire videamur, ne fe depafcat avida Qyadrupes, ne proao | 
ces manus rapiant, ne negleha Vefticia obterant, ne infidens i 
‘Ales infringat : his muniendo aculeis, telifque armando, remt- 
diis ut tuta ac falva fint. Ita hoc quoque quot in tis odimus, 


Arg 
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moft abjec& (3) Shrubs, and the very Bufhes and 
Brambles tchemfelves che Husbandman can teftify 
the Ufe of. | o @ ee 

I might alfo furvey here the curious Anatomy 
and Scructure of their Bodies (4), and fhew the — 


adnii-« 








Are fome of the Species of Nature noxious ? They ave alfe 
Heft] o—amDoth a Nettle fing ? It is to fecuve fo good a Me 
dicine from the Rapes of Children and Cattel.Doth the Bram- 
ble cumber a Garden ? It makes the better Hedge: evbere if it - 
thanceth to prick the Owner, it will sear the Thief. Grew 
Colmolog. L. 3.¢. 2.6.47. 

(3) That the moft abje& Ve etables, &c. have their ufe, 
and are beneficial to the World, may in fome Meafure aps 
day from the ufe the Northern People put rotten Wood, 

unto. Satis ingeniofum modum babent populi feptentrio~ 
wales in memovibus moEnrno tempore pertranfeuntes, imo OP 
_diveno, quande in vemotioribus Aquilonis partibus. ante, & 
' poft Solfitium byemale continua notes babentur. Quique bit — 
 vemedsis indigent, Cortices quercinos inquirunt putres, eafque 
 Mlecant certo interftitio itineris inftituti, ut eorum. {olendore, 
, quo voluerint, piel a iter. Nec folum hoc praftat Cortex, 
| fed & Iruncus putrefadus, ac Fungus ipfe Agaricus appella 
" tus, &e. Ol. Mag. Hift. L. 2. c. 16. oe | 
" To this we may add Thifiles in makin Glafs, whofe Afhes 
; Dr’ Mervet faith are the beft, viz. the Rthes of the common 
, way Thiftle, though all Thiftles ferve to this purpofe. Next 

to Thiftles are Hop-frings, cut after the Flowers are gathe- 
-ted. Plants that are Thorny and Prickly, feem to afford 
3 beft and moft Salt.- Aderret’s Objerv. on Anton. Ner. p. 
205. : | ‘ 
L uid majora fequar? Salices, bumilefque Genifte, 
Aut ille pecovi frondem, aut paftoribus umbram' 
Sufficinnt, Sepemque fatis,€° pabula melli. Virgil. ubi fpr. 
(4) Dr. Beal (who was very curious, and tryed many 

Experiments upon Vegetables) gives fome good Reafons to 
"imagine, that there is a dire&t Communication’ between the 
parts of the Tree and the Fruit, fo' that the fame Fibres 
_ Which conftitute the Root, Trunk and Boughs are exten- 
ded into the very Fruit. And in old Horn-beams, I have 

obferved fomething very like this ; in many of which there 

are divers great and finall Ribs (almoft like Ivy, only uni- 

ted to the Body) running from the Root ‘up along the - | 

euyide of the body, and terminating in one firigle, of @ 
. Kk few 
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admirable Provifion made for the Conveyance of 
the lymphatick and effential Juyces, for comm 
nicating the Air, as neceflary to Vegetable, 2s 
Animal Life (5): I might alfo {peak of even the 
very Covering they ase provided with, becaufeit 
is a curious Work in Reality, although lefs fo in 
Appearance: and much more therefore might I 
{urvey the ‘neat Variety and Texture of their 
Leaves (6), the admirable Finery, Gaiery, and 

7 Yd . Fre 





few Boughs: which Bough or Boughs fpread again into 
- Branches, Leaves and Fruit. See what Dr. Bea? hath ia 
Lowth. Abr. V. 2. p. 710. ee | 
But as to the particular Canals, and other parts relating 
to the Anatomy of Vegetables, itis too long a Subje& for 
this place, and therefore I fhall refer to Seigny Ada ighi's, 
and Dr. Grew’s Labours in this kind. oye : 
(5) Tanta eft Refpirationis neceffitas, BP ufus, ut Natura 
in fingulis viventium ordinibus varia, fed analoga, paraverit 
ee gua Pulmones cocamus [and fo he goes on with 
obferving the Apparatus made inthe various Genera of Anis 
mals ; and then faith] In Plantis vero, que infimum anima« 
kinm attingunt ordinem, tantam Trachearum copjam &F prv- 
ductionen extare par eft, ut bis minime Vegetantinm ‘partes 
prater corticem irrigentur, ammumePlamte igitur (ut conjeFari 
fas eff) cum fint viventia, vifceribus infixa terre, ab bac, fea. 
potius ab aqua & aere, commixtis & percolatis a terra, Réfpi- 
rationis fue materiam vecipiunt, ipfarumque Trachea ab ba- 
lite terra, extremas vadices fubingreffo, replentur. Malpig. 
se Anat. Plant. p. 15. oa 7 | a at 
hefe Lrachee or Air-Veffels, are vifible, and appear very. 
pretty ‘in the Leaf of Scabions, or the Vine, by pulling 
Fronder fome of its rincipal Ribs of preat Fi ers ; ke 
tween which may be hen the Spiral AirVeffels like Threads 
of Cob-web) a little uncoyled: 2 Figure whereof Dr. Grew_ 
hath given us in his Avat. Plant. Tab. 51, 52: 9° 
Asto the curious coyling, and other things relating to’ 
the ftruGture of thofe Air-Veffels| 1 refer'to Malpig. p. 14" 
and Dr. Grew ib. L. 3. c. 3. §. 16, ec. and L. 4. c. 4G. 19. 
or Mr. Ray, from them Sails iff. Plant. &. 1c. 4.” 
16) Concerning the Leaves, I fhall note only two or’ 
‘three things.’ rt. As to the Fisers of the Leaf, they ftand not 
in the Stalk in an even Line, but always in an Angylar or’ 
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ra Fiagrancy of their Flowers (7), 1 might ray 


Ph ade 
| vid o . ~ : 3 
elpneeenpheningeniatpaiemnniocieningl, 





“ont of their Gems, &¥¢. is incomparable, both for its Eles 


oC fever goes on fhewing the various cua to which hq 
tiplicateré, the 


L. 3.. 
ut De, 1, §: 9: Confule quoque Malpig. de Gemmis p. 22. Res 
¢ curious Foldings, we may add another neble 


4 Grew Saith,, there are about fig Ways, viz. Leaves, Shas 
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a ALS a. Malpig. ibid. 
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gst Mble Beauty and Tasuriant ( eo axe obfervable, but alto | 
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inquire into. che wonderful Generation and Make 
Of the Seed (8), and che great Ufefulnefs 
of their Fruir, E-might fhew chat che Rudiments 
-and Lineaments, of the Parent-Vegetable, thongh 
never fo large and {pacious, is locked up in the 
‘Little Compafs of cheir Fruit or Seed, though fone 


of thofe Seeds are fcarce vifible.co che naked Eye 


(9). And forafmuch as the Perpecuity and ~~ 





thei curious Foldings in the Calyx before their Expanfion. 
Of which Dr. Grew hath thefe Varieties, viz. The Gee- 
Couch, as in Rofes : the Concave Couch, asin Blattaria flere 
atbo : the ‘Single-Plait, as in Peafe-bloffoms ; the Doxbie- 
| Plait, as in Blew-buttles, Be, the Couch and Péajt together, 


' dsin Marigolds, &ce. The Rowl!, as in: Ladies Bower: the 
7 Spire, as in Mallows : arid laftly, the Plait and Spire toge- . 


a r, 48 in Convoloslus Doronici folio. L. 1. c. 5. §. 6 and 
. ap.§j4. = . | Ete 
As " the Stamina with their Apices, and the  Stylas, (cal- 
led rhe: Astive by Dr.Grew) they are admirable whether 
- we eonfider their Colours, or their Make, efpecially their 
 -Ufe, if it be as Dr. Grew, Mr. Ray, and others imagine, 
- framely, as a A4ale Sperm, to impregnate and fre&ify the 
* Seed. ‘Which Opinion is corroborated by the ingenious 

‘Obfervations of Mr. Sam, Morland, in Phil. Tranf. No. 25) 
| Reliqua ufus elimentique gratia genuit [Natura] ideog 
* fecula annofque tribuit iis, Flores vero odorefque in diem gif- 
| Mit’s magna (at palam. eft) admonitione hominum, gue {p- 
| atiffime floreant, celerrime marcefcere. Plin. N. H. L. 2. 
_* (8) As to the ‘curious and gradual procels of Nature in 
the Formation of the Seed or Fruit of Vegetables, Cutts 
being neceflary, I fhall refer to Dr. Grew, p. 45, and 20. 
and Malpig. p. 57. Ris ey pore at 

” (9) Vetus eft Empedoclis dogma, Plantarum Jemina Ova eff 
: ab iifdem decidua —— =Ineft in eo [Ovo vel Semine]: @- 
fut in cicateice, non fola viventis carina, fed ‘cum mint 
' gruncd affergentes partes, Gemma JScilicet, OF infignis radia 
~ Conus, &c. ere 81. vid. plura in tradts de Seni 





“pum veget. p. 14 


“In Malpichi's: Life, a Debate may be. feexi betweed him 


anh Stign? Trinmyhetti, the Provolt of the Garden at Rome 


* “"Aghether the whole Plant ‘be adtually’ in ‘the “Seed? The 
aan | ee a Vea ae Affirmative 
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‘ Affirmative is maintained by AMalpighi, with cogent Ar- 
~ guments: among which, this is one: Now preoceupata' men- 
“te, octels microfcopie armatis, luftret guafo Phafcelorum femic © 
- -Mhlem plastulam nondum fatam, in.gua folia fabilia, hecque 
» raenephe evidenter obfervabit ; in eadem pariter gemmam, as 
. fe# implantationes varias fol:orum caulis deprehbendet. Canlem 
" énfignem fibris ligneis, & utriculorum feriebus confantem con~ 
* fpiche attinget. And whereas S* Trivmpbetti- had obje&ed 
iB that wegetatione, metamorphof, inedia plantas in alias ang ~ 
4 “werare, ut exemplo plurium [conftat] precipue tritici in lli- 
: am, Totes in triticum verfi. In anfwer to this (which is 
.. one of the &rongeft Arguments againft Malpighi's Affertion) 
~ -Adalpight replies, nondum certum sys integritate; €P fuce 
ka experimentinam facienti mibi, & amicis,tritici metameore 
 phofis non.ce ffit.Admiffa tamen metamorphoft, quoniem bec nag 
. “deta cultura,ant vitiofoli,aut aeris contingit---ideo ex morbefo, 
= £P monftruofo. affedu non licet inferre permanentem flatum @ 
2 Natura intentum. Obfervo plantas fyluefires cultura varias 
s veddi, Bc. have more largely taken notice af Malpighi's 
k “ Anfwer, ‘becaufe he therein fhews his Opinion about the 
5 > tranfmutation of Vegetables. Vid. Adalpig..uit. p.67..-~ . 


‘\ *" So Mx. Leeasenbock,after his aice Obfervations of an Oranges 


_ Kerzel, which he made to germinate in his Pocket,P"o cans 
cae cludes, Thus we fee, how a fmall Particle, no bigger.than 4 
u' “ courfe Sand (as the Plant is reprefented) és increafed, &c:@ 
‘3, plain Demonftration, that the Plant, and all belonging to tt, 
it apas aually in the Seed; in the young Plant, its Body, Root, 
'* "” &e. Philof. Tranf. No. 287. See alfo Raij Cat. Gant. in, Acer 
|! maj-from Dr. Highmore. But in all the Seeds which I have 
“Viewed, the Plant appears the plaineft to the naked Eye, 
‘1 and alfo very elegant inthe Nux Vomjca,. 9 
ge) Natura now obfervat magnitudinis proportionem inter femina . 
| QP plantas ab iifdem ortas, ita ut majus femen majorem. fem= _ 
\s per producat plantam, minus minorem, Sunt.enim in genere 
a; Berbargm non pauca, quarum femina arborem nonnullarun 
‘ . feminibus non dico aqnalia funt, fed multo majora, Sic ¥. g. 
 .. Semina Fabe, &e- Wiiaa Ulmj, Ke. multis vious magnic 
('  tudine fuperant. Raii ubi fupra. L. 1, ¢. 13. 


ty. Bificem veliquafque Capillares berbas Semine careve Veteres 
OF ccc Plerique —— prodidere ; quos etiam fecuti funte Recentioribus 
_» Monnylli, Dedonaus, Kc, —mamapew Alii-e contra, Bauhinus,, &e, 
* .. .Bilices & comgeneres Sper mapeeres effe contendunt : pertim 
t .... gaia Hiftoria Creations Genel. 11, 12, &e.—— Hane fentene 
i!) lam se efe — autopfia convsncit. Kyedericus Gas 

~ fius, he faith, was the fir that difcavered thefe Seeds, with 
© an the help of a'Microfcope, And fince him, Mr. W. ©. hath 


4 
3: 
v. 


critically obfery A -athes. things..ab- 
oo ori ical ly obisrved eet ee 7 ioe i 
5 Mis. dag so ‘ 





‘ 
iar 


Ge ee 


450 Flomers and Seed of Vegetables. Book... 
of ‘the. Species depends. upon.the Safety of .the 
Seed and Fruit, in .a great meafure, I might 
¢herofore take notice of the peculiar Care -the 
great God of Narcure hath taken for the Confer- 
vation and Safety hereof: as particularly in fuch 
as dare to fhew their Heads all the Year, how fe; 
gurely their- Flower, Seed or Fruit is locked up 
all che Winter, together with their Leaves and 
Branches,in their Gems (10),and well fenced and 
a ee ee a? a rr ce ! « - COVEs 
ferved by that ingenious Gent. are thefe, Pyxidule fet cape 
fule femina cnotinentes in plerifque hoc genus plantis peryuam 
exili gvanulo arena oulgaris cinerce plus duplo mineres funt , 
Goin npnnullis fpeciedus vix tertiam quartamue arenule pare 
¥em magnitudine equant, veficulavum quarundam anmulis aut 
Fafciolis vermiformibus obvolutarum fpeciem exbibentes. Non~ 
oulle ex. bis veficulis 100 circiter femina continere deprebende- 
bantuy.—w———~adeo eximia pavvitate ut nudo oculo pror{us 
tfent invifibilia, nec nifi Microfcdpii interventu detegi poffent. 
pa Ofmunda regalis, qua aliis omnibus Filicts fpeciebus 
wbje antecellit ———— vafeula feminalia obtinet e7e 
yam ‘eoliquis congensvibus: magnitudiniserm——e-quorum. ims 








— gnenfa & vifum- fugiens parvitas cum magnitudine plante 


Gollata ~—wrem—emen adeo nullam gevere propertionem éngenistur, 
‘pi tantam :plantam.? ‘tantille femine produci attentum obfer- 
‘pasorem Msevito in admirationem rapiat. Ray ibid. L. 3. pag. 
1432. This-/¥. €, was'Mr. Wil. Cole, as he owneth in.a Lettet 
SNe now in my hands of -his-to Mr. Ray of Offod. 13. 
(10) Vegetastinn genus, xt debjtan magnitudinem fortts- 
fur, & fue mortalitatis jatturam fuccefiva proljs edsttiog 
weparet, fatis semporibus’ novas promit ‘partes, ut tandem, 





tyrergentes Uterj, -recentes dant. Soboles. Emanantes igitur, 


p cadie, caudice, ramis, & vadicibas novella hujufmodi pare 
tes, non jllico laxate-extenduntur, fed compendio quodam c+ 
guentate intra folii axtilam cubamtes, win parum fubpfunt. 
(rompe appellanter, &e. And-then that great Man goes 08 
ta fhew: the- admirable various-Miethods-of Nature in-Fepo- 


fiting in that ‘Httle compats fo:large.a part of a ‘Tree .of — 


Plant, the-- curious: Structure of. the-Gems, the admirable 

(oyard.-sfarded: them; andthe Leaves, Flowers. aod Seed 

contained in-them, 2%,-Of which having-taken notice .be- 

fore, F pats over-it now, and only refer to our. suthor, 

Maipishand Dr, Grew,in the Places cited initiate 6807 ‘i 
\ 
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Book X. Plowersand Seed of Vegetables. ase 
covered there with neatand clofe Tunicks, And 
for fuch as dare not fo toexpofe themfelves, with 


_ what Safety are they preferved under the Cover- 


ture-of the Earth in their Root (11), Seed (12), or 
Fruic, citl anviced out by the kindly Warmth. of 
the Spring ! And when the whole Vegetable Race 


4s thus called out, it is very pretty to obfervethe 
‘Methods of Nature in guarding thofe infenficive 


Creatures againft Harms and Inconveniences, by 
making, {ome (for Inftance)to lie down proftrate, 


" 


(tr) Of Bulbous, anda great many more, probably of 
the far greater number of Perennial Roots of Herbs,as Aram, 
Rape-Crowfoot, &c. it is very obfervable, that their Root 
isannually renewed, or repaired out.of the Trunk or Stalk 
it felf. hat is to fay, the Bags of the Staik continually, 
and by infenfible degrees defcending below the Surface of 
the Earth, and hiding it felf thercin, is thus both in Na- — 
ture, Place and Office changed’ into a true Root. ——-So in 
Brownwort, the Bafis of the Stalk finking down by de- 
ees, till it lies under ground, becatnes the upper part of 
the Root ; and continuing ftill to fink, the next Year be- 
comes the lower part ; and the next after that, rots away; - 
anew Addition being ftill yearly made out of the Stalk, as 
the elder Parts yearly rot away. Grew ibid. L. 2. pag. 59. 
abi plura vid. . ae 
(12) How fafe and agreeable a Confervatory the Earth 
isto Vegetables, more than any ether, is manifeft from 
their ret ing, drying, or being sendered infeecund in the 
Waters, or the Air ; but inthe Earth, their Vigout is long 
preferved. Thus Seeds particularly, Mr. Ray thinks fome 
may probably retain their fecundity for 210 Years, and 
others lofe itin 5: but faith he, In terra gremio latitantia, 
guamvis tor calor, frigeris, bumoris GF. feccitatis va 
vletatibus ibidem obwoxia, diutius tamen (wt puto), fertilitatem 
fren tuentur, quam ab hominibus diligenti fame cuftodita ; 
nam & ego & alii ante me mati: obfervarunt Sinapoos. fy? 
‘macham enatam in aveerthus fofaruur recens: fa&is, ingue 
artis gramineis effets, xbi poft hominum neemeriam nulla wn- 
quam Sinapeos fees [uccréverat. Guam tamen non {ponte 
artam fufpicor, fed & feminibus in terra per tot annos refiduis 
Mian proliftis, Ray. Hifty Pl. L. 1.43. - a7 





(13) 
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‘artd others to clofe shemfelves.up (13) upon ee 
~Louch of Animals, :.and the to tue up chéir 
“Flowers, their Down (14) or other ‘their: like 
“Guard, upon the Clofe and Cool of the Evening, . 
‘by means of Rain, or other Matters that may. .be 

prejudicial to the tender Seed. ae | 

. -.And now tochefe Confiderations:relating to the 
‘Seed, I might add the various Ways of Nature in 
‘diffipating and fowing.ic, fome being for this 
,end, winged with light Down or Wings to. be 
conveyed about by the Winds ; others being Idid 
in elaftick {pringy Cafes, that when they barft 
and crack, dart their Seed at convenient diftan- 
‘ces, performing thereby the Part of a good Huf- 
‘bandman.(15)3; others by their agreeable — 
a es 3 an 








. (13) Plante _nonnulle ZEfchynomene Veteribus ditta,Recen- 
sidvibus Vive & Senftive &F Mimofe baud obfcura fen{us -in- 
dicta produst :. fiquidem folia earnm manu ayt baculo tala, 

| & -paululum comprefa, pleno etiam meridie, fplendente Sole, 

.gllico fe contvabunt ; in stonwllis etiam fpeciebus canliculi te- 
nevioves concidunt &» velut marcefcunt ; quod idem ab aere 

- frigidiove admiffo patiuntur. Ray. Hift. Pl, T, 1. L. 18. App. 
-& 3602. p.9785 > ee A 

(14) Ehave obferved,that many,if not moft Vegetables,do 

. a ge their Flowers,Down,&c.in warm Sanfhiny W eather, 
end again clofe them towards Evening, or in Rain, &,. 

-efpecially at the beginning of ‘Flowering, when the’ Seed 

is Young and Tender ; as is manifeft in the Down of Dar- 
‘delion, and other Downs ; and eminently in the Flowers 

of Pimpernel, the opening and-fhutting of which are the 
Country~Man’s Weather-wifer ; whereby Generd faith; he 

-foretelleth what Weather fhall ‘follow: thé mext day ; for 

faith he, if the Flowers be rlofe' (out up, it betokeneth Rain 

and Foul Weather ; comtrarhwife, tf they be fpread abroad, fair 

\ Weather, Ger, Herb. By 2. ch. .783.--.- 0 8 8 

BR & alia-farbor in Tylis} fmilis, foliofior'tansen rofeiqu 

: foris ; quem. welhu. comprimens, aporive incipit’ Solis exerts, 

: sat expandit. <Incola dorming eam digent. Plin: Nat, Mis, 

ey Fae ©, It. pe MER hg es re ie sl ee ean oe renin ‘ 

(15). So foom as. the Seed is ripe: Natavetaketh fegeral: -M- 

Rheds for its being duly Seyon,: wer enly: iw ebe ope tring - of the 

ee ; oo Uperss 
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Mievus, but alfo in the make of the Seed it felf> For frft, ibe 
, Seeds of. many Plasts, which affed a ptenliav Soil ov Seat, as 
of, Arum, Poppy, &c. are: heavy.avd {mall enough, without _ 
further care, to fall direly down inte the Ground —-~-e- Bus 
of they are fo large and light,as to be expofed to the Wind, they 
are hes furnifved with one or move Hooks, to fiay them from 
fraying too far from their proper Place.———So the Seeds of 
_Avens have one ee Bee ; thofe of Agrimony and Goofe- 
-prals, many; both the former loving a warm bank ;.the 
“fatter, an Hedge for its fupport. On the contrary, many Seeds 
‘are furnifbed with Wings or Feathers ; partly with the belp of 
the Wind to carry them, when ripe, from off the Plant, as of 
nAfo, &e.. ~and partly to enable them to make their fight 
, more or lefs abroad, that fo ‘fe may not, by falling together, 





come np too thick ; and that if one fhould mifs a good Soyl or 
‘Bed, another may hit. So the Kernels of ae have Wings 
_ yet foort --— whereby they fly not into the Air, but only fint— 
oer ne the Ground. Be poole of Typha, peat be and 
; moft of the Pappous kind ---- have long numerous Feathers by 
which they are wafted every way, ---~ Aguin there are Seeds, 
“which are fcattered not by fying abroad, but by being either 
Apirted, or flung away. . The fitft of thofe are Wood—forrel, 
_Swhich baving a running Root, Nature fees fit-to fow the Seeds 
‘at fome diffance. The doing of which is effedted by a white 
fiurdy Cover, of a tendinous or {pringy nature. ---- This Co- 
Wer, fo foon as it begins to dry, burfis open on one fide, in an 


pegs afar and is violently turned infide ontward -—.. and fo 


in 
smartly throws off the Seed. The Seeds of Hartstongue, is lung 
or fhot away --~- by the curious Contrivance of the Seed-Cafe, 


+, @5 in Coddad-Arfmart, only there the Spring moves and curls 


inward, but bere outward ; vir. Every Seed~Cafe.---» is: of 4 
, Opberick Figure, and girded about with a fiurdy Spring. -~-- 
t Lhe Surface of the Spring refembles a fine Screw. ~+-~ So foo 
AS '~--- this Spring is become fiark enough, it faddenly breaks 
> the Cafe.inte two Halfs, ike two little Cups, and fo flings she 
~-Seed.. Grew. ib. P. 199. And in, Tab. 72. all thefe.admire— 
- ble Artifices are handiomely reprefented. 9. - > 
| Quin fi quantitas modjca ae (Filicis,Phy Hitidis.quo- 
. Que). « foliis in fubjeHam charte munda ~~~ febedam decytin~ 
fav datergatoroe lo deseds ix acertuns. converratur,veficularym 
Seminalium plarimis una difiliontibus, Of fibi.invicem alias, 
~ Mergnlus varie. moveri. per partes videbitur,: non focus ae fi Sy~ 
_ Menibuy aut ifinfmedi beftiolis. vepletus efftt iors gin grr 


 drangqnillus: ft, aure proximea edmota,..crepitantinm inter vem = 


pendum vafculorum fonitu, -~== percipietur ; On fi micwofcopio 
shartam oealisvoherves, fermsmu per.cam andique Jparfa, IF ad 


: ‘stato ab ateree. Miftantinus prijethe comperiesy Rey moh 
ORES on | . | 
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and Smell and falutary Nature inviting themfelvs 
to be {wallowed and carried about by the Birds, 
and thereby alfo fertilized by paffing through 
their Bodies (16); and others not thus taken Gare 


of 








Lhe admirable Contrivance of Nature, in this Plant, ism 
plain. For the SeedVeffels being the beft. Preferver of the Seti, 
“tis the rekegt from the Injuvies of Air and Earth, ‘till it be rainy, 

| phen it is a proper time for it to grow, and then it is throws 
yound the Earth, as Grain by a skilful Sower. ---- When an 
Wet touches the End of the Seed-Veffels, with a jmart Mil, 
and fudden Leap it opens jt felf, and with-a Spring featters it's 
Seed to a pretty Diftance round it, where it grows. Dr. Sloane 
Voy. to Jamaica p. 150. of the Gentianella flore carulep &. 
or Spirit-Leaf, | | a 

The Plants of the Cardamine-Family and many others 
may be added here, whofe Cods fly open, and dart out 
their Seed upon a {mall Touch of the Hand, But the moft 
remarkable Inftance is in the Cardamjine impatiens, cxjus 
Silique (faith Mr. Ray) vel leviter tahe abutim ejaculantur 

‘{Semina] io quod longe mirabilius videtur, etfs fliquas nom 
setigeris, fi tamen manum velut taures proxime admoveat, 
Semina in appropinguantem evibrabunt ; quod tum Morifonns 
fe fapius expertum feribit, tum Fobnftonus apud Gevardum ve 
vam efje afirmat. Hift. Plant. L. 16.¢, 20. | 
.. Neither is this Provifion made only for Land Vegetables, 
but. for fiich alfo as prow in the Sea. Of which I ‘hall 
give an Inftance from my. before. commended Friend 
: Sloane.. As to the Fuci, '+-~-— tbeir psig been pen 
ved (and foewed me firft) by the Induftry of the ingenious. Her 
barift, Le Sam. Deed, Ave aol many of this.kind fox 
hid Lubercules, or Rifings in fame Seafons, whereiw. were lodged 
feveral round Seeds, as big as MuftardsSeed, cubich, when 
‘sipe, the outward Membrane of the Tubercle breaking, leaveth 
the Seed to float up and down with the Waves. This Seed 
coming near Stanes, or any: folid- Foundation, by means of & 
‘Mucilage it carvies with it, flicks.to them, and [boots forth 
Lighle with Beauebes,.and in time comes to itt Perfection and 
- Magnitude. Skoans-Vay. jemeies R.5% 
(16): The ancieat Naturalifts do generally agree,that AMi- 
-feltoe is propa d by its Secds carried about by, ‘and af. 
“fing through a Body of Birds. Thus Throphrafius de Cau: 
: Plant L, 2.0: 24 13 SS cent alle A Sevigwr, Sc. [nitiam 
a a Raila tle Hd 
Si a -  "  AbOtt, 
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glecis, quod frigidifimum ef, femen cum excremento purum 
dimittitur, & faa mutatione alizua in arbore Stercoris caufa 
pullalat, erumpitque, &c. So alfo Pliny faith, viz. Omnino au 
gem fatum [Vifcum] sullo modo nafcitur, nec nifg per aluxm 


Avian redditum, maxime Palumbis ac Turdi. Hac eff na~— 


ura, ut nifg maturatum in ventre Avjum, non proveniat. 
Plin. N. H.-L. 16. c. 44. Whether what Theophraftus and 
Pliny efirm, be conducive ta the better fertilizing the 
Seed of Miffeltoe, I know not ; but that it is not of abfo- 
Ante neceflity, I can affirm upon mine own Experience, ha 
ving feen the Seeds germinate, even in the Bark of Oak. 


_ But although they fhot above an Inch, and feemed to root — 
inthe Tree, yet they came to nothing, whether deftroyed _ 


by Ants, &c, which ¥ fufpetted, or whether difagrecing 
with the Oak I know not. But I fince find the Matter put 
out of doubt by Mr. Doody, which fee in Mr. Ray's Bi 
Plant. App. p. 1918, | 

Nutmegs are Gid to be fertilized after the fame manner, 
as Tavernier (aith was confirmed to him by Perfons that 


_ lived many Years in thofe Parts ; whofe Relation was, The 


Nutmeg being ripe, feveral Birds come from the Iflands 
toward ‘the South, and devour it whole, but are forced to 
throw it up again, before it be digefted.. That the Nutmeg, 
then befmeared with a Vifcous Matter, falling to the 
Ground, takes raot, and prince a Tree, which would 
Never thrive, wasit planted. Yavern. of the Commod. of the 
G. Mogul. And Monfteury Thevenot, in his Travels to the In- 
flies, gives this Account ; the Tree is produced after this 


manner ; there is a kind of Birds in the Ifland, that having © 
picked off the green Hask, {wallow the Nuts, which ha - 
ving been fome time in their Stomach, they void by the - 


ordinary way ; and they fail not to take rooting in the 
Place where they fall, and in time, to grow up to a Tree. 


This Bird is fhaped like a Cuckow, and the Dutch prohibit © 
their Subjefts under pain of Death, to kill any of them. 2. 


Sir T. Pope Blunt’s Nat. Hift. 
Bat Mr. Ray gives a fomewhat different account: Hane 


frnctum [Nucem Mofchatam] varie quidem aves depafcxn.— 
tar, ‘Jed maxime Columba genus album & parunm, qua dehifs 
cente nucamento, illete fuavitate Macis banc cum Nuce eri- - 


piunt & devorant, nec nifé repleta inglevie capaci fima fa- 


ginam deferunt. Noftrates ibi mercatores Columbis iftis Neut- 


eeters five Nucivoris nomen impofuerunt, Quast autem vorant 
Nuces, poft integras per aloum reddunt. Reddite chtins deind: 
Rerminant, utpote premacerate fervore Ventriculi: Arboves inde 


wate, ceu pracoctores, facile funt corruptivni obnoxia fratum. 


que Jerunt cateris ante viliorem, © bac can(d neghefum is 
A a a a a le a . eobis, 








456 Flowers and Seed of Pegetables. BookX, jy 
of,:do many of them by their Ufefulnefs.in hu | 
oan Life, invice che Husbandman and. Garding __,;, 
-carefully to fow.and nurfethemup. .- 
~ To this fo fingular a Care about the Propagat. 
on and Confervation of the Species of Vegetables, |, 
I might add che nice Pravifion that is made for ;, 
their Support and Aid in ftanding and growing, ,, 
‘that they may keep their Heads. above ground, ,» 
‘and not be rotted and fpoiled in the earth them 
felves, nor thereby annoy us; but an the cont | 
ry minifter to all cheir Ends, and our Ules; 90 ,, 
afford us Houfes, Ucenfils, Food (17), Bhyfick, ;,, 
Cloathing, yea Diverfion too, by the Beauty ,, 
of their Looks, by the Fragrancy of their Smell, 4. 
‘by creating us pleafant Shades againft the. foor- 
ching Beams of Summer, and skreening us againtt 
the piercing Winds, and Cold of Winter (1 e : 





colis contemptumque, preter Macin, quem ad adulterandsm |, 
-meliorem adbibent. Ray H. P. L. 27..¢. 4 tte ss 
en EP Arbores blandioribus fruge fuccis hominem mitigavcert. 4a 
- Bx iis recreans membra Olei liquor, .virefque popus Vinis tt 
| denique fapoves annui fponte venientes : &F menfa, depugnetur 
licet-earum caufa cum feris, &F pafli naxfragormm. coxporiis 
pifces expetantur, etiamnum tamen fecunda... Mille pretyts |, 
~ fant nufus earum, fine quibus vita degi non pafit., Arbore ful- 


 camus maria, terrafque admovemus, arbore exadifcamus tees i 
- -Plin. N. H. L. 12. ¢.1. are ee 

| (18) Plantarum Ufus latiffime patet, &* in omni vpajgre 
-occurrit. Sine illis lante, fine illis commode non. vivitur, + 


_ wed vtvitur omnino > Duacunque ad. vittun necefaria fan, 
“* guecunque ad delicias facjunt, é looupletifime fuo pens abupis b 
* fubminifirant. Quanto ex tis: menfa imnocentior, muyndior, 
-Salubrior gwam ex Animalium cade &F laniena ?. Homo ert i 
natura Animal carnivorum non. ef, nullis ad. pradam & 1- 
_ -pinan: armis infirnGam,..now dentibus exertis EP ferratis, a 
 wenguibus aduncis. Manus ad. fructus eolligendes, dented 
marvdendos compavati. Non legimus ci ante Diluviam carn 
ad efum concefias.. At. non Vidlum tantum nobis fuppeditatt, 
| fed Veftitum, & Mediciniam, BP Domicilin. aliaque alf- 
tia, & Navigia, Or Supellettilem, & Focunt,, OP ; Oblafie- 
ments Senfunm Animique s Ex his naribus Cee yo. 
7 acne! - mie | 
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4 Book X. The Support of Veretables::. 499 
* “And it is very ‘obfervable what-admirable Pto- 
“ -vifions are made for this purpofe of their Suppore 
_ and Standing, ‘both in fuch as ftand by theit own 
© Strength; and fuchas need the Help of others, In 
 -fuch as ftand by their own Strength by meansofthe 
* “fronget, and more ligneous Parts (equivatent to 
# the’ Bones in Animals) being made not inflexible, | 
‘| a3 Bones 3 becaufe they would then be apt to 
= -preak, bate of an yielding elaftick Nature; to’ ef- 
“ cape and ‘dodge the Violence of the Winds: and 
“ “by means alfo of the Branches. fpreading hand- 
| \fomely and commodioufly about, at an Angle of | 
" “about 45 gr. by which means they equally fill up, 
a at the fame time make an Equilibration of the 
> Top (9). oe 





- faffamigia parantur . Horum flores inenarratili colovum &P 
A Schematum varietate & elegantia oculos exbilarant, fuaviffi- 
ma odorum quos expirant fragrantia fpiritus recreant. Horum 
i fraius guile illecebra menfas fecundas infiruunt, & languen—_ 
i’ tem‘ appetitum excitant. TLaceo virorem ameenifinum oculis 
5” athienm, quent per prata, pafcua, agros, fylvas fpatiantibus: 
ré” objicient, SP Umbras quas contra aftum & Solis asdores pra- 
4H bente. Rays iboL. t.c.24 pe 46, 
4 +19) All Vegetables of 0 tall and {reading Growth [eam te have # 
ss '* weturad Tendency to. an Hamifpherical Dilatation, but generally confine 
_ thar Jpreading within an Angle of 90 gt. as being the moft becoming 
i: and afefal Ds{pofition of it's. Parts and Branches. Nom the horteft 
i way togive » meft graceful and ufeful filling to that Space of. dsloting 
1. . and foreading ont, is te proceed in firait Lines, and. te. dil peje of shefe 
s ” Lines in a Variety of Parallels, &c. And.to de that in a quedrantal 
| Space, Bcc. there appears but one way.pofible; and that ss, to form 
i ° ll ebe InzerfeGions which the Shoots and Branches moke, with _fx- 
3" gles of a5 gr. owly;. And I date appeal te all if it be mot in chit sean- 
; * ner, alwsefi tea witesy, ebferved by Nature, Sc. A vifible Argument 
4°" Mat the Plaftic. Gapacisics of Master are governed and difpefed by an 
te All-wife ‘and Inknite Agee, the native Strifiuctes, and Regularities 
ye them plainly foswing from whole Hend they come. Account of the — 
/ ~ Origine and Fosinat. of Feil, SheHs, os ey Priag. Land. 47° 5- 
7 EEE ay Teme Ria ke ee ee rat © fee. whee ak {20) i 


453 = The Suppors of Vegetables. — Béok % 
_ And ‘as’ for fuch Vegetables as are weak, and 
not able to fupport themfelves, ‘tis a: wonderful 
Facuity they have, fo readily and naturally t9 
make Ufe of the Help of their Neighbours, em- 
bracing and climbing up upon them (20), and 
ufing them as Crutches to their feeble Bodies; 
fome by their odd convolving Faculty, by twifting 
themfelves like a Screw about others ; {ome ad- 
vancing themfelves, by catching and holding 
with their curious Clef/pers and Tendrels, equivalent 
to.che Hands ; fome by ftriking in their rooty Feet; 
and others by the emiffion of a natural Glue, 
clofely and firmly adhering to fomething or other 
that adminitters fufficient Support unto them 


Alt 
ge es ennentnesnesteeeneeatansiaistemermstinseneanisisee sn : 





(20). bn Hederd furculi, dy rami bine inde clavicules, quasi radie- 


cules emittunt, que parictibus, vel occurrentibus arboribus velysi die: 
itis frmanur, CG ix altum fufpenduntur. Hujufmedi radicule Jobe 
rotunda funt, & pilis cooperiuntur ; G quad mirum off, glutinofum 
fundunt lumerem, few Terebinthinam, qué arhé lapidibus teunter 
Cr agglutinantur, —— Non mineri indufirid Nature stitur in Vite 
Canadenf, &c, The admirable and curious make of whofe 
Tendrels and their Feet, fee in theillufrious Avther 
Malpig. de Capreolis &c. pag. 48. | itis 8 
Clafpers are of # compound Nature between that of- 4 Rost, and a 
Trunk. The Ufe'is fomerimes far Support only ; 0s in the Clafpersof 
Vines, Briony, &c. whofe Branches being long, flender, and fragile, 
wold fall by their own Weight, and that of their Fruit : but thefe 


Clafpers taking hold of any thing that is at Hand: which they de bya . 


_ ‘Ndtwral Circumvelusion which they have (thofe of Briony haves re 
srogade Motion about every third Circle, in the Forts of a double Clafpy 
Se that if they mifs one way, they may catch the ather.) Sometimes 
the Ufe of Clafpers ss alfe for a Supply, as in the Trunk Roots of lv; 
which being.a Plant that mounts very high, and being of a clofer'and 


sore compat Subfiance than‘ thas of Vines, the Sap would not be fuff-. 


ciently fupplied te the upper Sprouts, wunlefs thefe affifled the mother 


Root: but thefe ferve alfe for Support’ too. Sometimes alfe ie fitah , 

je jerue 
she Clalpers of Cucumers ; fer the {econd, thofe, or rather the Trunks. _ 
Roots of Chamemil ;. and for all three the Tgunk Roots of Stramberrith,, 


Ser Stabiliment,. Propagation, and Shade sor the fon of the 


Harris Lex. Tech. in verb. Clafpers. ie ax 


J 


\ 





| Book X. Vegetables that pre pecaltarly ufeful. 459. 
z, Allwhich various Methods being fo nicely accom- 
.,, modated to the Indigencies of thofe helplefs Ve- 


, getables, and not to be mes within any befides, 
~~ isa manifeft Indication of their being the Con-., 
, ttivance and Work of the Creator, and chat his. 


fi infinite Wifdom and Care condefcends-even to 
”” the Service and Wellbeing of the meaneit, moft 


"" weak and helplefs infenfitive Parts of the Creation.. 


‘Inthe laft Place, to the Ufes already hinted at, 
““ [might add. a large Catalogue of | 


wid . 
_, purpofe 


r} 


* I might inftance in fome that feem to be defign- 


”, das were on purpofe for'almoftevery Ufe (22), 


if 
(a! 
nL a | . 

{ily Vegetables afford not eae Food to I[rrationals, but 
‘ alfo Phytick, if it be true which A 


iy 
f 





+ der hath a mind to fee more Inftances of this nature.(ma 


‘ of them fanciful enough) he may confult AMerfenne in Gene]. 


' Pag: 933. daa Se wee 
| Gr) See before Book 4. Chap, 11. Note 2. 


' 
us 


lanicum, lanscium: corundem neruuli & fibre -enndem babent fem 


ad linteamina, calceos, && veRimenta conficienda quem -apad wes Lie 
ram, Caunabit, Goffipium, &c. E mucronibus fount clavi; aculei,' 
fabule, quibus perferandis cruribuss macerandi corperis gratid, Indis- 
ee : -_ uti 


~\ 


: | of fuch among. 
“ Vegetables, as are of peculiar Ufe and Service to - 
the World, and feem to be defigned as ’twere on - 
| by the moft merciful Creator, for che 
" good of Man, or other Creatures ({|), Among. 
“ Grain, I might Name. the great Fertility (21) of 

fuch as ferves for Bread, the eafy Cuiture and. 
~ Propagation thereof, and the Agreement of eves 
# Fy Soil and Climate toit. Among Trees and Planes. 


j and Convenience : fome to heal the moft ftubborn' 


riftotle faith, and after 
4 him Pliny; which latter in his 8th Book ch. 27. {pecifies . 
1 divers Plants made Ufe of as Specificks by divers both Beafts:’ 
' and Birds ; a9 Dittany.by wounded Deer, Celandine b Swallows, 
" tocure the fore Eyes of their Young, @tc. And if the Reaw: 


(22) Planta bec unica [Aloe Americana] iuquit Fe, Hernandes, 
! i a vite effe poteft neceffarium praftare facili potef, fi effet res 

| umanis modus. Tota enim illa lignerum fepiendorumque agroe : 
ram ufum praftat, caules tignerum, folia -uere tette. tegendi imbichem, 


- 


dangerous Diftempers (23), to alleviate and eafe 


the Pains (24) of our poor infirm Bodies all the - 


World over: And fome defigned for the peculi- 
ar Service and good of particular Places, either 


to cure fuch Diftempers as‘are peculiar co them, 
by growing more plentifully there chan elfewhere 


(25)5 


qa Ennis 





sti mes erat cim Demonum vacarent cultui ; item acicule, acu, 


sribuli militares, Gr reftella idenea pettendis {ubtegminibus. . Pratercs 
@ fucco mananti, cujus ovulfis germinibus internis foliifwe tencrieribus 


culsis [Yatlinis] i: sedsam cavitaten fillet planta unica ad50- 


interdum ampheras ( diffe eff mirabile) Vina, Mel, Acetum 
Saccharum parentur [The Methods of which he tells. } Idem fuccus 
menjes ciet, alvuns lenit, Urinam evecat, Renes Gr Veficam emundat. 


E radice quoque veftes. fiunt firmifime. Crafiores foliorum porte: 
srancufque deceta Jub terrd edende funt apta, fapiuntque Citres 


frafts faccharo condita: quis Cr vulnera recentia mire conglutinst. 
mmme Folia quoque affs G affelte loco impefta convulfionens carant, 
ac dolores leniuus (pracipnd fi fuccus ipfe calens bibatur) quamvis 
Indicd profcifcantur Ine, fenlum hebetant atque torporews inducutt. 
Radicis faccus Inem Venereaw curat apud Indes. D. Palmer. Ray ibid. 
L. 22. ¢. 7. See alfo Dr. Sloane Voy, to Famaica. p..2 


*There are alfo two forts of Aloe befides oeiioaed by 


the fame Dr. Sloane, one of which is made ufe of for Fith- 
ing-Lines, Bowftrings, Stockins, and Hammocks.. Another. 
hath Leaves that hold Rain-water, te which Traveller, 


8c. refort to quench their Thirft, in fcarcity of Wells, ot - 


Water, in thofe dry Countries. ibid. p.249, 

(23) For-an inftance here I fhall name the Cortex Pers-: 
vianus, which Dr. Morton calls Antidotus in levamen ernm 
. narum vite bumane plarimarum divinitus conceffa. De Febt.. 

Exer, 1.c. 3. Ie Sanitatem Gentinm procnidubio a Deo0.M 
conditus. Cujus gratia, Arbor Vite, fiqua alia, juve meritd 
rigid poteft. Id. ib. c. 7. Ebes ! quot convitiis Hercwits 
divina bec Antidotus jafabatur ? Ibid. a. et oe 
To this (if we may belicye the Epbemer. German. An. 31. 
Obfer. 74, and fome other ‘Kuthors) we may add Trifoline 
paludofum, which is become the Pasacea of the Germat. 
and Northern Nations. : . 


(2.4) Pro doloribus qui bafcungue fedandis,preMlantifimi fo is 


Opium babetur ; quamebrem merits Nepenthe appellar3 olet, ¢: 


vemedium vere divinum exiftit, Et guidign fatis mirari vist niet 
guemede argents uilceris ant membri Cujnfpiem tertera Safa, 
sutelerabili cruciate, pharmacum bec, mcantamenti-inflar, kwec 


« 
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| Book X. Megetsbles that art peculiarly xfefal. 46. 


i(25); or elfé to obviate fome Inconvenience 
ithere, orto fupply fome conftant Neceflity, or 
Occafion, not poflible, or at leaft noe eafy, to be 
fupplyed any other Way (26,) *Tis, for inftance, 
i } an 
. 








& dyarynoley fubitam, immo interdum abfque fomno, aut fal~ 
tem prins quam advenerit, concedit. Porro adbuc magis fiu- 
pendum off quod donec particule Opiatica operari, &P poten~ 
-tiam [uam narcoticam exerere continuant, immo etiam ali~ 
-quamdin poftquam fomnus finitur, fuemma alleviatio, & in~ 
ati in parte affedta perfifit. Willis Phar. sat. par. ¥. 
07 T. §. 15,. | . a 

| (25) Tales Piawiapu Species in quacungue regione a Deo 


creantuy gales hominibus & animalibusibidem natis maxime — 


conveniunt ; imo ex plantarum nafcentium frequentia fe fere 
animadvertere poffe quibus morbis [endemiis] qualibet regio 
fubjetta fet, feribit Solenander. Sic apud Danos, Frifies, Hol- 


Jandot, quibus Scorbutus frequens, Cochlearia copiofe provenit. _ 


Ray H. Pl. L. 16.¢.3. | 
To this may be sdded Elfner’s Obfervations concerning 
the Vertues of divers things in his Obfervations de Viscetux= 
ico Scrophularum remedio. Eph. Germ. T. 1. Obf. 57.’ 
obn Renerovinus a Phyfician of Dort may be here conful- 
ted, who wrote 2 Book 6n_purpofe to thew. that every 
Country hath every thing ferving to it’s Occafions, and 
particu arly Remedies ‘aforded to all the Diftempers it 
Is fubje& ‘unto. V. ‘Bener. "Au reeneta, Batav. fove Introd, ad 
Medic. indigenam.* oe oe | ere 
_ (26) The Defcsiption Dr. Sloane Ae of the WildaPiae © 
is, that its Leaves are channelled fit to catch and. convey 
Water'down inté thei? Refervatories, that ‘thefe Refervay 
torte’ are “fo made, ¥s to hulf much Water, and clofe at 


‘op When full, to hinder its ’vaporation - ‘that thefe Plants — 


Tow on iy Armé of the Trees in the Woods every where 
in thofe'Patts} as alfo ‘bn. the Barks of theit Trunks. And 
ne contrivance of Nature in this Vegetable, he faith, és very 
dm WPable. The Seed Bath log and many Threads of Tomen- 
“ips Bot only that it miy'be carried every where by the Wink 
in sf ie ee may by thofe Threads, when drives 
he gh We Boskebs;*be beld faft, and fick jo the Arms, and 
xtant Darts of the Barks of Trees. — so 
erminates, ulthongh it be on the under part of a Bough,——» 


ts Leaves und Statk vifd perpendicular, or Prait wp, becanfe 
oe mentioned, by 7% 
evhick 


f it oawd ang other Potton; - Ciftern (befo 


_ 


foon as it Sprouts or 


. 
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462 Vegetables that are peculiarly. wfeful, Book X. : 
an admirable Provifion made for fome Countits ; 
fubje@ to Drought, that when the Waters every ' 
where fail, there are Vegetables which contain; 
not only Moifture enough to fupply their own " 
Vegetationand Wants, but afford Drink alfobo ; 
to Man, and other Creatures, in their great Ex- | 
tremities (27) ; anda great deal more might be ” 
° : Ike 


which it is chiefly nourifbed ) made of the hollow Leagts, : 
could not hold Water, which is neceffary for the Nourifoment 3 
and Life of the Plant.——— In fcarcity of Water, this Reftr- | 
wdttory is neceJary and fufficient, not only for the Plant it ff, . 
but likewife is very ufeful to Men, Birds, and all forts 0 fr- : 





. fedts, whither they come in Troops, and feldom go away with. “ 


_ 


drink their Fill. * Colle&. 
ae l. to Navarettes Account of China. p.35§- 


gat refrefoment. Id. ib. p. 188 and Phil. Tranfa&. No. 251. | 
whete a Kigure is of this notable Plant,as alfo in Low#huy’s « 
Abridg. V. 2. p. 669. i sat ee 
The Wild-Pine, fo called, &c. bath Leaves that will bd | 
a Pint and half, or Quart of Rain-Water ; and-this Wie - 
z the Leaves, and nourifbes the Root. When we fil 
thefe Pines, we flick our Knives into the Leaves jujt abovlk 
Root and that-lets out the Water which we catch in our Hab; | 
as 1 have done many times to my great Relief. Dampitrs - 


Moy. to.Gampeachy. ch. 2, p. 56, 


5: (u7) Navarette tells us of a Tree called the Bejuco, which 
twibes: about other Trees, with its End hanging dowt- ° 
wards ; and that Travellers cus the nib off it, and prefentls ° 
Spout. of Water suns out from it, as clear as Cr pial, eng 
aud to fpare for fix ov eight Men. I drank, faith he, to my ~ 
fatisfacion of it, found it cool and fayeet, and would drink# 
ws: often as-l found it in my way. It is a Fuice and naferad , 
Water.[t is the common Relief ¢ the Herdsemes on the Mate. 
axins. When they ave Lhirfly, they lay bold om the Bejuct, 
oF Voy. and Trav. Vol. 1. inte 


e Waterwith of Famaica hath the fate kes, concie 
ing.which my before commended Frigad Dr. Sloane fs m 
me with this Account from his original Papers : Lbig nt 
grouing on dry Hills, in the Weods eheve me Wake it oe | 
wet with, its Irunk, if cut into. pieces tavo or three Yards bly 
-and held by either End to the Afouth, affords fo plemtifully 4 
‘Lim id, innocent and refrefbing Water, or Sap, As fives ne 
Life to the droughty Traveller ot Hunter. Whence thsis . 

.@ ee. F ; Mei 


VW 





Book X Of Vegetables. _ 463 
. inftanced in of a like nature, and things that 
bear fuch plain Impreffes of the divine Wifdom 
"* and Care, that they manifeft the fuper-intendence 
‘ofthe Infinite Creator, | © 
“hus I have given a Sketch of another Branch 
~ of the Creation, which (although one of the 
“! meaneft, yet) if ic was accurately viewed, would 
~ abundantly manifeft itfelf to be the Work of God. 
But becaufe I have been fo long upon the other 
— Parts, although lefs than they deferve, I mutt 
therefore content my felf with thofe generat 
. Hines I- have given ; which may hqwever ferye 
- as Specimens of what might haye’ been more 
- Jargely faid about this inferiour Pare of the ani- | 
* mated Creation. Gg extiih,, os Bie at 
“As to the Inanimate Part, fuch’ as Stones, Mi- 
* herals, Earths and fuch like, thae which I have 
_ alteady faid in the Begirining hall fuffice. 


ques 





ee » os ‘ 
_ meh celebrated b all the Inhabitants of thefe Ilands, as an 
 impediate Gift of Providegce to their difreffed Condition. 

'y ,Tothis we may add what Mr. Ray takes notice of con~ 
 eerning the Birch-Tree. In “initiis Veris antequam folia 
_\Bredlere, Gulnerata dubcem fuccum copidfe’ effundit,, qrewrgtt 
pei Paffores. in Sylvis fepenumero potare folent. Nos ptiam 


"> 40m femel'eo liquore recreati Jumus, cum | erbarum gratia va- 


| rffas peragravimus fyluas, inqnit Tragus. Raii Cat: Plant. 
_ "lca Cantabr. in Betula.” ee 5 eat oe 
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Prattical INFERENCES fromthe 


foregoing SURVEY. 








AVING in the preceding Bods : 
ye] carried my Survey as far as E caret » 
3 GH} prefent to engage my felf,' all chm : 
Save] remaineth is to draw fome Inferences | 
ee from the foregoing Scene of the great ° 
Creator's Works, and fo. conclude this Part of nty : 






intended Work. © 








.? ; to _CH A P. I. | : . | . _ ; 
-.. Yhat Go p's Works are Great and Excellent, — 


, HE firft Inference I fhall make, fhall beby 
~~ way of Confirmation of che Text, Thattle 
- Works of the Lord are great (x). And thisis neceffay 
-to be obferved, not againft the Atheift only, bul — 
other carelefs, incurious Obfervers of Gods 
Works. Many of our ufeful Labours, and {ont : 
of our beft modern Books fhall be condemned 
with only this Note of Reproach, That they. . 
ae oP | | - - abow + 
1) Equidem ne laudave quidem fatis pro merito poffum tit! 
eo ac Potentiam, pe peaahe gece a 
‘ejufmodi opera non Laudibus modo, verum etiam Hymnis fos 
- Se ie que priufquam infpexifemus, fieri non poffe perfuafin 
habeamus : confpicati vero, falfos nos opinione fuilfe compr- 
mur. Galen de UL Part.L. 70.15. 0 P 





Chap. ¥.. Gods Works are Great. ss - 465 
about trivial Matters (2), when in trath they are 
ingenious and noble Difcoveries of the Works of 
GOD. ‘And how often will many own the 
World in general tobe a Manifeftation of the In- 
finite Creator, but look upon the -feveral. Parts 
thereof as only Toys and Trifles, {carce deferving 
their Regard ? Bur in the foregoing (I may call 
it) tranfienc View I have given of this lower, and 
moft flighted Pare of the Creation, Ihave, I 
hope, 4btindantly made out chat all the Works of 
the Lord, from the moft regarded, admired, and 
praifed, to the meaneft and moft flighted, are 
great and glorioys Works, incomparably contri- 
ved, and as admirably made, fitted up, and plas 
ced in the World, So far then are any of the 
Works.of the LOR D, (even thofe efteemed the 
meaneft) from deferving to be difregarded or con- 
temned by us (3), that on the contrary they de- 
ferve (as fhall be fhewn in the next Chapter) to 
be fought out, enquired after, and curiouflyand diligent> 
ly pryed éuto by us ; as [ have fhewed the Word in — 
the Text implies. —— 
he as - CHAP, 


\ ’ 
$ , Spee ‘ « ae nee sees os , nee ens 


' “(2) Non tamen pigere debet Lefores, ea intelligere, quemada 
dun we Naturam quidem pignit ea reipfa sfisare. Galen. 
| Abid. L..11. fin, ; 
_ (3) An igitur etiam ff quemadmodum Natura bec EF ejufs 
. modi fumma ratione ac providentia agere potuit, ita & nos 
: “Mnitari aliquando poffemus ? ego vero exiftimo multos noftries 
‘Utid. quidem poffe, neque enjm artem Natura exponunt : ¢9 
enim modo omnino eam admirarentur: {in minus, eam fal-cm 


, §0n vitaperarent. Galen. ib. L. 10. ¢. 3. 
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= CHAP. “ho 
That Gon's Werks ought to be enquired into, and 
that fuch Enquiries are commendable. 





"T YH E Creator doubrlefs did not beftqw fo much 
AR Couriofity, and exquifice Workmapfhip and 
Skill upon his Creatures,to be looked upon with a 
carelefs, incurious Eye, ° efpecially to. have 
- them flighted or contemned ; but to be admired 
by the Rational Part of the World, to magnify his 
own Power, Wifdom and Goodnefs ta all the 
World, and the Ages thereof. And therefore we 
may look upon it as a great Errour,not to anfwer 
thofe Ends of the infinice Creator, but rather to 
oppole and affront them. On the contrary, my 
“text commends G O D’s Works not only for be- 
ing great, but alfo thofe curious and ingenious 
Enquirers that feek them out, or pry into them. And 
the more we pry into,. and siloree ef them, the 
greater and more glorious we find them to be, the 
more worthy of; and thé more exptefly to pro- 
olaim their great Creator. | 3 

‘Commendable then are the Refearches, which 
many amoneft us have of late Years madeé into the 
Works of Nature, more than hath beert done’in 
fome Ages before, And therefore when we are 
&ked, Cai Boro? To what purpofe fuch Enqui- 


ri¢s, fuch Pains, fuch Expence ? The Anfwer is 
eafy, It isto anfwer the Ends for which G OD 

bettowed fo much Art, Wifdom and Power about 

asm, as well as given usSanfes to view and {ur- 
vey them; and an Underftanding and Curiosity 
to fearch into them: it is to follow -andtrace 

Pim, when and whither he leads us, that we nay 
pS CG 
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{ee and admire his Handy-work our felves, and 
{ec it forrh to others, that they may fee, admire 
and praife ie alfo. { fhall chen conclude this ‘[n- 
ference with what Eliby. recommends, Job. 36. 
24, 25. Remember that thou magnifie bis Work, 
which Men bebold. Every Man may fee it, Man may 

bebold it afar off. | a ae 
nel 


: wo- 
a f 


ee CHAR Me 
That Gov's Works are manifeft to all: whenee . 
the Unresfonablene{s of Infidelity. 





HEconcludingWords of the preceeding Chap- 

dL cer faggefts a third Inference; that che Works 
of GO D are fo vifible to all the World,and with- 
al fach . manifeft Indications of the Being and 
Attributes of the infinite Creator, that they 
plainly argue the Vilenefs and Perverfenefs of the 
Acheift, and leave him inexcufable. For it 1s @ 
fign a Man is a wilful-perverfe Acheift, thac will 
impute fo glorious 2 Work, asthe Creation is, to 
any thing, yea 4 meer Nothing (as Chance is) ra- 
ther thanto GOD(1). "Tis a fign the Man ‘ 
a Sock | wil- 


A , tN . 





of the Nerves to the Mulcles, and other Parts of the Face, 
cries out, Hac enim fortuna funt opera ! Ceterum tum omui- 
bus [partibus] immitti, tantofque effe fingulos [mervos] mag- 
nitudine, quanta particule erat meceffe ; baud {cio an hominum 
‘fit fobviorun: ad Fortunam opificem id revocare. Alioqui quid 
tandem. evit, gued cum Providentia EP Arte efficitur 2 Qmxino 
enim. bo: ei contrarium effe debet, quod. Cafe ac Fortuito £ 
‘And afterwards, Hac quidem atque ejufmodi Artis fcil. ac Sa- 
Wientia opera effe decemus., fi modo Fortune tribuenda fumt q¢e 
_ fant-contearia 5 fietque jam quod in freer —— Huw 


seefum fluent fi opera qua nullum havent neque ornamentum 
“ot “Els, _  meque 


(1). Galen having taken Notice of the neat Diftribution 
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‘wilfully blind, that he is under the Power.df:the 
Devil, under the Government of Prej udice, [1 

and Paffion, not right Reafon, that will nor dif- 
cern what every one'cam fee, what every Man may be- 
bold afar off, even the Exiftence and. ‘Attributes of 
the CREATOR from his Works. Fors thereis 
x0 Speech or Language where their Voice is not beard,their 
Line is gone out through all the Earth, and their Word; 
tothe End « World: {0 all, even the barbarou 
Nations, that never heard of GO D, have from 
thefe his Works inferred che Exiftence of a Deity, 
and paid their Homages to.fome Deity, en 
they have been under great Miftakes in their Noe 
tions and Conclufions about him. But however, 
this fhews how naturally and univerfally all Man- 
Kind agree in deducing their Belief of a God from 
the Contemplation of his Works, or as even Epi- 
curus himfelf in Tully (2) faith, from a Notion that 
Natyre it {elf hath imprinted upon the Minds of Men. 


For, faith he, what Nation is there, or what kind of 


Men, that without any Teaching or Infractions, have 
mm a — of Anticipation, or preconceived Notion of 
| Mesty ¢ os : | Se 
_, An Atheift therefore (if éver there was any 
{ech) may juftly be efteemed a -Monfter among 
Rational Beings ; a thing hard to be met with in 
the whole Tribe of Mankind ; an Oppofer of : 

. A : a eh. O55 the 





‘meque vationem, neque modum Artis effe ; contraria vers. late 
tang duxerimus, &c. Galen. ubi fupra. L. 11, Cry 4 
(2) Primum effe Devs, quod in omninm animis, &c. Aod 
‘alittle after, Cum eniin von inflituto aliquo, aut more, ant 
kege f opinio conftituta, maneatque ad unum pnininm $rms 
confenfio,’ intelligt neceffe oft, effe Deos, quonians infitas corute 
re potius innatas cognitiones habemus. Dé quo autem OnEmLAN 
Natura confintit, id verum effe neceffe eft. .Effe igitue Dis 
ferfiendiin of: Cicer, de Nat. Degr-Le ky» ee 
SE ne ERE kg ee ae oe” ee ees a a f 


4, 


4 QD 
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‘the World (3); a Rebel againft human Nature. 
and Reafon, as well as againft hisG O D. 

..-But above all, monftrous is this, or would be, 
im fuch as have heard of GOD, who have 
had che Benefit of the clear Gofpel Re- 
velation.. ‘And -f{till more monftrous this would 
be in.one born. and baptized in the Chriftian 
‘Ghurch, :thac hath. ftudied Nature, and pryed 
farther than others into God’s Works. For fach 
an one (if it be poffible for fuch to be) to deny the 
Exiftence; or any of the Artributes of GOD, 
would be a great Argument of the Infinice In- 
convenience of thofe Sins of Intcemperance, Luft, 
and Riot, thar haye made the Man abandon his 
Reafon, his Senfes, yea J had almoft faid his very 


human Nature (4),to engage him thus co deny the 
Being of GOD. os — e. 
. $o alfo it is much the fame monftrous Infideli- 
ty, at leaft betrays the fame atheiftical Mind, to 
. deny GOD’s Povidence, Care and Government 
of ‘he World, or (which is a Spawn of the fame 
Epicurean Principles) to deny Final Caufes (5) in 
God’s Works of Creation ; or with the Profane 
in Pfal. 73. 11. to fay, How doth God know? and is 


there 





scat cttiann mmacenieemiaiaiieaceiatieetnin nena 


,_ (3) Fhe Atheift in denying a God, doth, as Plutarch — 
faith, endeavour otal movere, EP bellum inferre 
gion tantum longo tempori, fed EF multis hominibus, gentibus, 
& familiis, quas veligiofus Deorum cultus, quafi divino furove 
corveptas, tenuit. Plutar. de Ifide. a ™ 

_* (4) See before Note 3. : 

‘+ (5) Galen having fubftantially refuted the Epicurean 
“Principles of A/clepiades,by fhewing. his ignorance in Ana- 
“toniy, and Philofophy, and by demonftrating all the Ces- 
Jes to be evidently inthe Works of Nature, viz. Final, Ef- 
sfoient, Infirumental, Material and Formal Caufes, concludes - 
| *thys againft his fortuitous Atoms, ex quibus intelligi poteft, 
Conditorem noftrum in formandis particulis unum hure fequi 
Sfeopum, nempe wt quad weking ef sligat. Galen. de LY. Part. 
Logi ea oe, ey 
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there Knowledge in the moft High ? ‘For as the. witty 
and eloquent Sslvian faith (6) They that affizm no- 


thing is fen by GOD, will, in all-probability, take. 


away the Sabftance, as well as Sight of God. —r~ Bat 
what fo great Madnefs, faichhe, os that when a Men 
doth not deny GO D to be the Creator of all things, he 
fbould deny him to be the Governour of tham 2 ar:when 
be confelfeth hime to be Maker, be fbould fap GQ D. xe- 


gletteth what be bath fo made? 





CHAP. IV. | 
That G on’s Works ought to excite as to Pear aah 
 * ObedienvetoGoD, 


Ince the Works of the Creation are all of them 
fo many Demonftrations of the infinite Wif- 


dom and Power.of God,they may ferve to us as fo’ 


many Arguments exciting us to the conftant Fear 


of God, and to a fteady hearty Obedience to all 


his Laws. And thus we may make thefe Works 


as ferviceable to our {piricual Interett, as they all - 


are to our Life, and temporal Intereft. For if 
whenever we fee them, we would confider that 
thefeare the Works ofour infinite Lord and Mafe, 
to whom-we are to be accountable for all oar 
Thoughts, Words and Works, and that in chefe 
we may fee his infinire Power and Wifdom ; this 
would check us in Sinning, and excite us to 
ferve and pleafe him who is above all Controul, 
and whe hath our Life and whole Happinefs in 
his Power. After this manner G O D himfelf argu¢s 
with his awn fooli(h People, and- without Underftende 
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pug, who had Eyes, and faw not, and had Ears, and 


heard not, Jer. 5.21, 22. Fear ye not me {aith the 
Lord ? will ye not trensble at my Prefence, which have 
placed the Sand for the Bound of the Sea, by a perpe= 


tual Decree, that it cannot pafs it, and though the 


Waves thereof tofs themfelves, yet can they wot prevail, 
— they roar, yet canthey not pafsoverit? = 
This was an Argument that the moft ignorant 


_-{tupid Wretches could not but apprehend ; that z 


Being that had fo vaft and unruly an Elements, as . 
the Sea, abfolucely ac his Command, ought to 
be feared and obeyed ; and that he ought to be 
confidered as the fovereign Lord of the World, 
eg. whom the World’s Profperity and Happinefs. 
did wholly depend; v.24. Neither fay they in their 
Heart, let usnow Fear the Lerd our God, that giveth 
Rain, bath the former and the latter in his Seafon; he 
refervyeth unto us the appointed Weeks of the Harveft. 





ee) 





CHAP. V. 


That Gov’s Works ought to excite us to Thank- 


— fulnefs. 

AL S the Demonftrations G O D hath given of 
A his infinice Power and Wifdom fhould ex- 
cite us to Fear and Obedience ; fol fhall thew in 
this Chapter, that the Demonftrations God hath 
given of his infinite Goodnefs in his Works, may 


— excite us to a due Thankfulnefs and Praife. It 


appears throughout the foregoing Survey, what 
Kindnefs GO D hath fhewn to his Creatures in 


providing every thing conducing to their Life, 
rofperity, and Happinefs (1) ; how they are 
| : all 


: 























| (1) Si patica quis tibi donaffet jugera, accepiffe te diceres 


beneficiym ; immenfa ferrarum lage patentium [patia negas , 


effe 
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all contrived and made in the beft Mantier, pla- 
ced in the ficceft Places of the World for their Ha- 
bitation and Comfort ; accoutered in the bett 
Manner, and accommodated with every, even 
aJl che minuteft things that may minifter to their 
Health, Happinefs, Office, Occafions, and Bufine(s 

intheWorld. | | ar 
~ Upon which account Thankfulnefs and Praife 
is fo reafonable, fo juft a Debt to the Creator, that 
the Pfalmift calleth upon all the Creatures to 
praife God, in Pfalm 148. Pratfe himell bis Angel, 
Praife him all his Hofts ; Sun, Moon, Stars of Ligh, 
Heavens of Heaven, and Waters above the Heavens. 
The Reafon given for which is v. 5,6. For be comm 
manded, and they were created : be bath alfo effablifhed 
them for ever and ever: be hath made « Deoree which 
they {hall not pafs.And not thefe Celeftiais alone,but 
the Creatures of the Earth and Waters too, even 
‘ the Meteors, Fire and Hail, Snow and Vapours, ftar- 
my Wind fulfilling bis Word, Yea, the.very Mountains 
and Hills, Trees; Beafts and. all Cattel, Creeping things, 
and flying Fowl. But in a particular manner, all 
the Ranks and Orders, all the Ages and Sexes of 
Mankind are charged with this Duty ; Let them 
praife the Name of the Lord, for bis Name alone is ¢x-. 
cellent: bis Glory is above the Earth and Heavens. Weta 





affe beneficinm? Si pecuniam tibé aliguis denaverit pp 
beneficium vocabit : tot metalla defodit, tot fumina emifit 
era, fuper que decurrunt fola aurum vebontia : argenti, aris, 
ferri immane pondus omnibus locis obrutum, cujus inveftiganli 
tibi facultatem dedit, ——negas te accepiffe beneficinm ? St 
domnstibi donetur, in qua marmoris aliquid vefplendeat, &c. 
Num: mediocve munus vocapis ? Ingens tibi domicilinnr, fire 
ullo incendii, gut ming metu Praxit, im quo vides non tennes 
CrHf AS —m fed integras lapidis pretiofifimi moles, &e. ne- 
g2ste ullum munus accepife? Et cum ifta que’ babes magm 
-affimes, quod eft ingrati hominis, nulli debeve tt judttas t Unde 
tibi iffunt quem trabis fpiritum ?. Unde ifam, per guam ae 
wPos tue difponis atque ordings, lucem? Sc. Sencg, de ae 





ye 
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. And great Reafon ‘there is we fhould be excited 
to true and unfeigned‘Thankfalnefs and Praife 
(2) tothis our great Benefactor, if we refle@ upon 
“what hath been fhewn, in the preceding ‘Survey, 
‘the’Creator hath done for Man alone, without any 
fepard to the reft of the Creatures, which fome 
‘rave held were made for the Sake of Mah. Lee 
us but reflecé upon the Excellence and Immortality 
-of our Soul; the incomparable Contrivance, and 
Eurious Structure of our Body; and the Care and 
‘Caution taken for the Sécuricy and Happinefs of 


our Stace, and we fhall find thac among the whole 


‘Race of Beings, Man hath efpecial Reafon to 
magnify the Creator’s Goodnefs, and with fuita- 
‘bie ardent Affections co be thankful unto him. ” 


@ 





, ae ne C H. A P, VI. 


"That me omg ht t0 pay Gop all due Efomage and 


_. .Werhip, particularly that of the Lord 's-Day. : 


: Rn OR a Conclufion:of thefe Le@ures, the lait 
Kk thing I fhall infer, from the foregoing De- 


mon- 





ay aca 




















2. (2) Tenpeftioum tibi_ jam fuerit, qui in bifce libris verfaris 


coufiderare, in utram Familiam recipi malis, Platonicamne 
ac. Hippacraticam, €° aliorum virorum, qui Nature opera 


 mirantur > an eorum qui ea infefantur, quod non per Pedes 


natura as pied effiuere Excrementa. Gf which having told 
a Story .of an Acquaintance of his that blamed Nature on 
‘this account, he hea goes on, At vero fi de bujufmodi pecu- 
_dibus pluva verba fecero, meliovis mentis homines merito miki 
forte farocenfeant dicantque me polluere [acrum fermonem quem 


ge CONDITZORIS noftri verum Hymnum compono,exiftj- 


Lmogue in ca weram effe pietatem, ut fe neverim ipfe 


primp, deinde & aliis expofuerim, quanam fit ipfius Sapien- 





_ ta, Que Virtus, que Boutas. Quod enim cultu conveniente 


_exornavertt omnia, nullique tona inviderit, id perfedifime 
Bonifatis fpecimen effe fintuo : -& hac quidem ratiom ae 
de ee ee ae : uo ee meas 
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_ monftration of che Being and Attributes of GOD, 
hall be, chat we ought to pay GO D all that Hp 

‘mage and Wor[hip which his Right of Creation and 


‘Dominion entitle him unto, and his great Mercigs 


“eall for from us. And forafmuch as the Crestor 
 .appoinced, from the very Creation, one:Day im 
{even to this Service, it will not therefore be itn. 
‘proper to fay fomething upon that Subje@: -and 
if I infift fomewhat particularly and largely there- 

—. on, the Congruity thereof to. the Defign of the 
Ledures, and the foregoing Demonftration,_: co- 
gether with the too great Inadverrency- about, 
and negleé& of this antient, univerfal, and mott 
-reafonableand neceffary Duty, will E hope plead 
_ my Excufe. Butrhat I may fay no:meore thands 
-neceffary on this Point, I fhall confine.my: {elf to 
-ewo things, che Zime God hath taken,;-and the-Ba- 
finefs thento be performed, 8 =». - 
1. The Time is one Day in feven, and one of the 

, ancienteft Appointments itis which GO D gave 
~to the World. For as foon as GO D had finih- 
ed his fix Days Works of Creation, iris {aid- Exod. 


,2.2,3. be refted on the feventh Day from all his Work 


which be bad made. And GOD bleffed the feventh 


Day, and fanttified it, becanfe that in it he had refed 


. “from all his Work. This San@ification, and 
_ ..Blefling the Seventh Day, was fetting it. apare’as 
. a Day of Diftin@ion from the Reft of the Week- 
Days, and appropriating (1) it co Holy Ufesahd 
= i”) ti] AL 
< ; ve as ee ey gets 8 ‘¢ . 2 He, Tul sart 
nitas Hymnis nobis eff celebranda. Hoc aytemt omne, imveniffe 
quo patto omnia potifimum adornarentur, fu mae. Sapjentia 
* ars : effeciffe antem omnia, qua volbit, Visintis’ ef Intika 
/ . Galen. de Uf Part. L. 3. cet. to atbrts Susy Te. 
(1) ODD Ufbus divinis accommolante, &feminwnPO jr- 
‘fano ufu fegregavit, in upim facrum ad. ‘culty m ADU dle fina- 
' wit. Kirch.! Concord, p, 1226, Degas liquid, Sacrgtt, 
: geP: 1330: Qa AAA 4 4, 5: + 


~ &e. Buxtorf. in ¥erba, 
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- Purpofes, namely, the Commemoration of that 


reat Work of the Creation, and paying Homage 
and Worhhip to that infinite Belng, who was the 
Effector of it. | 
~ This web thus confecrated from the Begin- | 
hing, for the Celebretion of the g3 xéeye yréao, the 
Werlds Birth-Day, as Philo calls it, was probably 
in fome meafure forgotten in the following wick- . 
ed Ages, which God complains of, Gen. 6. 5. and | 
fo after the Flood likewife. “But after the Return 
out of Egypt, when G O Jpfetled the Jewith Poli- 
ty, he was pleafed to renew this Day, and to 
eftablith it for a perpetual ftanding Law. And ac- 


cordingly ic was obferved down to our bleffed 
-§ AVIOUR’s Time, countenanced, and f{trid- 


Jy obferved by our great LOR D and Matter him- 


felf, and his Apoftles and Difciples in, and after 


his time; and although for good Reafons the 


‘Day was changed by them, yet a Seventh’ Day 
shath ‘been ¢onftantly obferved in all Ages of 


Chriftianicty down to our prefent time 
' Thus.we have a Day appointed by Go p him- 


-felf, ‘and, obferved throughout all Ages, except 
fome few perhaps,which deferve not to be broughe 
-into Example. eh ty , 
_. Anda wife Defignation of time this is, well be- 
coming the divine Care and Precaution ; ferving 


for the recruiting our Bodies,and difpatching our 


Affairs, and acthe fame timeto keep up a {piri- 


tual Temper of Mind. For by allowing Six Days 
to labour, the Poor hath time to earn his Bread, 
the Man of Bufinefs cime to difpatch his Affairs, 


and every Man time for the work.of his refpe- 
ative Calling. But had there been more, or all 
lott 


‘our time aliotted to Labour and’ Bufinefs, and 
none Refi and. Recruit, our Bodies and Spirits 


..woald fave been coo much Fatigued and Wafted, 


-andout \tinds hare been too leng engaged about 
mS world- 
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worldly Matters, fo as to have forgotten divine. 
Things. But che Infinicely Wife Ruler of the. . 
World, having taken che feventh Pare of our time: 
‘to his own Service, hath prevented thefe Incon- - 
veniences ; hath given a Relaxation to our felves, 
and Eafe and Refrefhment to our wearied Beafts, — 
‘to poor fatigued Slaves, and'fuch as are under 
the Bondage of avaritious cruel Mafters. And 
- this is one Reafon Adofes gives of the Refervation 
and Reft of the feventh Day, Deut. 5. 13, 14; ‘ry. 
Six Days fhals thou labour, and do-all shy work : bat 
the Seventh is the Sabbath of the LORD thy GO D: 
in it thou fhalt not do any work, thou, nor thy 
Children, Servants, Carctle, or Stranger, tbat 
thy Man Servant, and Maid Servant may ref as well 
as thou. And remember, that thou waft'a Servant, 8c. 
therefore the Lord thy God commanded thee to keep the 
Sabbath-day. That carnal, greedy People, fo bent 
upon Gain, withour fuch a Precept, would have 
{carce favoured their own Bodies,much lefs have 
had Mercy upon their poor Bond{-men and 
Beafts ; bue by this wife Provision, this great 
‘Burden is taken off.. But on the orhér hand, as 
a longer Liberty would too much have robbed 
the Mafter’s time, and bred Idlenefs, fo by this 
wife Provifion, of only one day of Reft to Six — 
of Labour, that Inconvenience was alfo preven- 
ted. : Oe | a 
Thus the wife Governour of the World, hath - 
taken care for the difpatch of Butinefs. But then 
‘as too long engagement about worldly Mattets, 
would cake off Mens Minds from Gad, and Di- 
vine Mattets, fo by this refervation of | every 
Seventh Day, that great Incorivemiencé is pres : 
— -ventéd alfo ; all being then bound to wohrfhip © 
cheir great Lord and Mafter, co-pay theit’'Homa- 
ges and” Acknowledgments ‘td “their ‘1hfinicely 
kind Benefaer ;‘and in-a*word; ‘to = C 
7" —— | them 
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themfelves in Divine, Religious Bufinefs, and fo - 
keep up that {piritual temper of Mind, that a 
perpetual, or too long application to the World 
would deftroy.” " as 

This, as ic Was 2 good Reafon for the order of 
a Sabbath to the Jews; fo is as good a Reafon 
for our Saviour’s continuance of the like time in 
the Chriftian Charch. | 

And a Law this is becoming the infinitely wife 
Creator and Confervator of the World, a Law, 
not only of great ufe to the perpetuating the re- 
membrance of thofe gréateft of God’s Mercies - 
then commemorated, but alfo exadtly adapted to 
the Life, Occalions, and State of Man; of Man 
living in this, and a-kin co another World; a 
Law well calculated to the difpatch of our Af- 
fairs, without hurting cur Bodies or Minds, And 

fince the Law is fo Wife and Good, we have 
great reafon to pradiife carefully the Duties chen 
incumbent upon us; which will fall under the 
Confideration of the | 7 : 

2. Thing I propofed, the Bujizeft of the Day, 
which God hath referved co himfelf. And there 
are two Things enjoyned in the Commandment 
a Ceffation from Labour and worldly Bufinefs,an 
thac we remember to keep the Day holy. a 
1. There muft be a Ceflation trom worldly 
Bufinefs, or a Reft from Labour, as the Word 
_ Sabbath (2) fignifies, Six Days thow fhalt do aff 
shy work, but the Seventh is the Sabbath of the Lord 
thf GOD (not thy Day but his) in which neither 
thou, nor any belonging to thee, fhall do any work. In 
which Injun@ion it is obfervable, how exprefs - 
and particular this Commandnient is, more than 
others, in ordering all forts of Perfons to ceafe 
from Work, 2 7 Be 
| ait eee _ wae 
(2} NST Cofatio, Requies. | — 
oy Mm (3) 


478 Lard’s Day muft be remember’, Book Xt 

2. We mutt remember to keep the Da; boly. Which 
Remembrance is another ne alfo in this, more 
than in che other Commandments, and implies 

1. That there is great danger of our forgetting, 
neglecting, or being hindered from keeping tie 
Day holy, either by the Infirmity and Carna- 
licy of our own Nature, or from the Avocations 
of the World. : | 

2. That the kseping it holy, is a Duty of more 
than ordinary C onfequence and Neceffity. And 
of greaceft confequence thisis, = | 
1. To perpetuate the Remembrance of thofe 

rand Works of GOD commemorated on that 
Day ; in the firft Ages of the World, the Crea- 
tion; in the middle Ages, the Creation and De- 
livery from Egypt ; and under Chriltianity, the 
Gieston and Redemption by Chrift, Which 
Mercies, without fuch trequent Occafions,would 
‘be ready to be forgotten, or difregarded, in fo 
long a cract of time, as the World hath already . 
ftood, and may, by God’s Mercy, {till {tand. 

_2. Tokeepupa fpiricual Temper of Mind, by 
thofe frequent weekly Excrcifes of Religion, as 
hath been already mentioned. 

3. To procure GO D’s Blefling upon the La- 
bours and Bufinefs of our fix Days, which we can 
never expect fhould be profperous, if we are 
negligent of GOD’s time. For how can we 
expect GO D's Blefling upon a Week fo ill be- 
gun, with a Negle&, or Abufe of GOD?s firft 
Day. And therefore if we become unprofperous 

in the World; if Loffes, Troubles or Dangers 
befall, ler us refleét how we have {pent the Lord's 
Day ; whether we have not.wholly neglected i, 
or abufed tein Riot, or made it a Day tor taking 
Journeys, for more private Bufinefs, and rob 
fcandalous Labour, as the Cuftom of too, many 
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Chap. V1. Lord’s-Day howto be celebrated, 479 
>> Thus having fhewn what reafon there is to 
remember to keep holy the Day dedicated coGO D, 
{ fhall confider how we are to keep it holy, and 
, fo conclude. . Now the way to keep ic holy, is 
_ not by bare refting from Work ; for that, as a 
Father faich, is Sabbatum Boum & Afinornm,a Sab- 
bath of Beaffs: but holy Acts are the proper Bufi- 
nefs for a holy Day, celebraced by rational Be- 
ings. Among all which, the grand, principal, 
and moit aniverfally practifed, is the Publick Wors 
fhip of GOD, the Affembling at the Publick Place 
of his Vorfhip,to pay, with our Fellow. Creatures, 
our Homages, Thanks, and Praifes to the infi- 
. f11te Creator and Redeemer of the World. This, as 
ae is che moft reafonable Service, and proper Bu- 
finefs for this Day, fo is what hath been the Pra. 
| ice of all Ages. Ie was as early as Cain and 
| Abel’s Days, Gen. 4. 3, what was practifed by Re- 
ligious Perfons in che following Ages till the gi- 
Ving of the Law ; and ac che giving of that, God | 
was pleafed co order. Places and his particular 
‘ Worfhip, as well as the Seventh Day. The Ta- 
« bernacle and Temple were appointed by God’s 
exprefs Command; befides which, there were 
‘ Syhagopues all over the Nation: fo chae in our 
~ Saviour’s time, every great Town or Village had 
one, or more init, and Ferufalem 460,or more. (3) 
—: The Worfhip of thefe Piaces, our blefled § A- 
ViOUR was 2 conftane and diligent frequen- 
“ ter of. °Tis faid, be wene about all the Citics and 
| Killages, Teaching in their Synagogues, and Preaching, 
and Healing, 8c. Matt. 9. 35. And S. Luke report- 
. ethie, ashis conftane Cuftom or Pradtice, Luke 
ih. 16. And as-his cufkom was, be went into the Syna- 
| ' gogne on the Sabbath- Day. , ; 





| (3) Vid. Lightfoor’s Works Vol. 2. p. 35. & 646. 
es Moma. (4) 
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_ Having thus ‘mentioned the . Pra@icé” of 
CHRIST, it is not neceflary I fhould fay 
muuch of the Pra@ice of his Apofks, and che fol- 

lowing purer Ages of Chriftianicy, who,in fhort, 
_astheir Duty was, diligently followed their great 

-Mafter’s Example. They did not think it enough to 

Read, and Pray, and Praife God at home, but made 

confcience 7 appearing in the publick Affemblies : from 
which wotbing but Sickne/s and abjolute Neceffity did. 
detain them : and if Sick, or in Prifon, or under Ba- 
nifhment, nothing troubled them more, than that they 
could not come to Church, and joyn their Devotions to 
the common Services. If Perfecution at any time forced 
them to keep a little cl.fe, yet no fooner was there the 
leaft Mitigation, but they pre(ently returned to their open 
Duty, and Publickly met all together, No trivial Pre- 
“tences, no light Excufes were then admitted for any 
ones Abfence from the Congregation, but according ta 
the merit of the Caufe, fevere Cenfures were palfed upon 
them, &c. to exprefs it in the Words of One of 


~ our beft Antiquaries. (4) . 


The Publick Worfhip of GOD then, is not a 
Matter of indifference, which Men have in their 
own Power to do, or omit, as they pleafe; nei-. 
ther is it enough toRead, Pray, or Praife God at 
home (unlefs {ome inevitable neceflity hindereth). 
becaufe the appearing in GOD’s Houfe, on bis. 
Day, is an Act of Homage and Fealty, due to the 
CREATOR, a Right of Sovereignty we pay 
him. And che with-holding chofe Rights and 
Dues from G OD, isa kind of rejeting GOD, 
a difowning his Sovereignty, and a withdrawing 
our Obedience and Service. . And this was the 
very Reafon why.the Profanation of the Sabbath 


A me 





(4) Dr. Gaue’s Prim, Chrift, Par tee. te 0 oy 
te a ee ee ey ee eee ee Ly 


Chap Vi. Profasation of the Sabbath, &e. 48x 
was punifhed with Death among the Jews, che 
Sabbath being 2 Sign, or Badge of the GOD 
they Owned and Worfhipped. (5) Thus Exod. 
gt. 13. My Sabbaths ye (hall keep ; for it isa SIGN 
between me and you, throughout your Generations ; that 
ye may know thet | am the LORD, that doth fanétify 
yow : or as the Original may be rendered ; a Sign: 
to acknowledge, that I Fehovsh am your Sanétifer, or. 
yor God. For -asour Learned Mede obferves, 10 
be the Sanifter of a People, and to be their God, is alk 
one. So likewile very exprefly in Ezek. 20. 20. 

ae cae ; | Hol-. 





(5) As atthis Day it is cuftomary for Servants to wear 
the Livery of their Mafters, and others to bear Badges of 
their Order, Profeffion, Servility, @c. So in former Ages, 
and divers Countrics, it was ufual to bear Badges, Marks 
aad Signs on divers Occafions. In Ezek. 9. .4. a Mark was 
to be fet on the Forehead of thofe that lamented the Abomina- 
tions of the City. The like was to be done upon them in 
Rev. 7. 3. and 9. 4. So the Worfhippers of the Beaft, Rev. 
13. 16. were to receive a yapdyun, @ Mark in their right 
Hand, ov their Forebeads. Thote xeed¢yuare, Egegtdes, Bads 
ges, &c. were very common. Soldiers and Slaves bare them 
in their Arms or Forcheads. fuch as were matriculsted in’ 
the Heteriz, or Companics bare the Badge or Mark of their 
Company ; and wheever lifted himfelf into the arene | of 
any of the feveral Gods, received a yaegy ua, or a Mark in 
his Body (commonly made with red-hot Needles, or fome 
burning in the Flefh) of the God he had lifted himfelf un 
der. And after Chriftianity was planted, the Chriftians had 
alfo theirs Sign of the Crofs; And act only Marks in their 
Fleih, Badges on their Cloathes, Oc. were ufual, but alfy 
the Dedication of Days to their imaginary Deities. Not td 

eak of their Feftivals, &c, the Days of the Week were 
all dedicated to fome of their Deities. Among the Romans, 
Sunday and Monday, to the Suz and Moo ; Tuefday ta 
Adavy, Wednefday to Mercury, &c. So our Saxon Anccy 
ftors did the fame ; Sunday and Monday (as the Romans 
didy to the Suw and Afoon; Tuefday to Tiyfo; Wed 
nefday to Woden ; Thurfday to Thor ; Friday to Frigg ; 
and Saturday to Seater ; an Account of which Deities, wich 
the’ Figures under which they were Worfhipped, may be . 
moet with in ous Learned Verhegen. Ch. §. p. 68, &c. ° 

— Am 3 _ 


432 Neceffity of the Lord's. DagWorfbip, Book XI, 
Hollow my Sabbaths, and they {hall be a Sign between 
ye and you, that ye may know that I am the LORD 
Jcur GO D ; or rather as before, to acknowledge that I 
FEHOVAH amyurGOD. = = 

The Sabbath being thus a ‘Sign, a Mark, or. 
Badge to acknowledge God to be their God, it 


_ follows, thac a Negle&, or @oneempr of that 


Day, rcdounded to GOD;; co flight that, was 
fighting God ; to foe that, was. to affront 
God: for the Punifhment of which, what more. 
equitable Penalty than Death. ‘And alchough un- 
der Chriftianity, che Punifhment is noc. made 
Capital, yet.have weno lefs Reafon for the ftria 
Obfervance of this holy Day, than the Jews, but 
rather greater Reafons. For the GOD we wot- 
fhip, is the fame : if after fix Days Labour,. he 
was by the Seventh owned'to be GOD, the 
Creator ; no lefs is he by our’-Chriftian Lord’s 
Day : if by the Celebration of the Sabbath, the 
remembrance of their Deliverance from. the 
Egyptian Bondage was kept up, and GOD ac« 
knowledged to be the Effecter thereof ; weChri- 
{tians have .a greater Delivérancé, we dwn oir 
Deliverance from Sin and Satan, wroughe by a 
reater Redeemer than -Mofes, even the bleffed 
fE 5.U 8, whofe Refurreftion, and the Comple- 
tion of our Redemption thereby, was performed 
on the Chriftian Lord’s Day, | 3 
~ ‘And now cé fum up, and-.conclude thefe: In- 
ferences, and fo. put an end ‘to this part. of my 
Survey : Since it appears, thar the Works of the 
LORD are fo great, .fo wifely contrived, fo 
accurately made, as to deferve to be enquired in- 
to ; fince they are alfo fo manifeft Demonftrati- 
ons of. che Creatar’s Being and Attributes, that 
all the World is fenfible thereof, to the great Re- 
proach of Atheifm: what remaineth, bur that 
we Pear and Obey fo Great and Tremengo a 
_ a : | ie 
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Being ; that we be truly Thankful for, and Mag- | 


nity and Praife his infinice Mercy manifefted to 


us in his Works. And forafmuch as he hath ap-- 


pointed a Day on purpofe, from the Beginning, 
for thefe Services, thac we may weekly meget ro- 


gether, commemorate and celebrate the great 


Work of Creation, that w¢ may pay our Acts of 
Devotion, Worlhip, Homage and Fealty to him ; 
and fince this is a Wife and Excellent Diftribution 
of our time, what fhould we do, but confcien- 
tioufly and faithfully pay GO D thefe his Rights 
and Dues? and as carefully and diligently ma- 
nage GOD’s time, and difcharge his Bufinefs 
chen, as we do cur own upon our fix Days: par- 
ticularly chac with the Pious Pfalaif, we love 
the Habitation of God's Houfe, and the place where bis 
Honour dwelleth ; and therefore cake up his good 
Refolution in Pfal. 5.7, with which I fhall con- 
clude ; but as for me, Twill come into thine Houfe ts 
the muititudé of thy Mercy, and in thy fear wil I wore 
hip towards thy holy Tesnple. a 

Now to the fame infinite GOD, the omni- 
potent Creator and Preferver of the World, che 
_moft gracious Redeemer, Sandtifier, and Infpt- 
- per of Mankind,be all Hongur,Praife atid Thanks, 

now. and ever. Amen, . a) a a ace 


ve. 
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HE Wifdom of God manifefted in the Works of the 
Creation, In two Parts. The fifth Edirion, very’ 
much enlarged. By John Ray, R.S. S. 800, | 
--=-Three Phyfico-Theological Difcourfes concerning, 
. The primitive Chaos and Creation of the World. a. The 
general Deluge, its Caufes and Effects. 3. The Diffolution 
of the World, and general Conflagration, &c. With Cuts, 
The Third Edition very much enlarged. 800, 1723. : 
Practical Obfervations upon the Miracles of our bleffed 
Saviour ; together with fome extraordinary Paflages of his 

Life, In 2 Vol. 8e0. By Fr. Bragz, B. D. 

Practical Difcourfes upon the Parables of our bleffed Sa- 
‘viour, with Prayers annex d to each Difcourfe. In 2 Vol. 

Swe. By the fame Author. 

Twenty four Sermons preach’d on feveral Occafions, In 

2 Vol. 8vo. By Richard Lucas, D.D. 

_ _ An Enquiry after Happinefs. In three Parts : 1. Of the 
Poffibility of obtaining HappineS. +. Of the rrue Notion 
of human Life. 3. Of religious Perfection. In ¢ Vol. See, 

By the fame Author. | 

The Hiftory of the Church of Malabar, from the Time 
of its being firft difcover'd by the Portugueze in 1501. Gi- 
ving an Account of the Perfecution and violent Methods 
of the Roman Prelates, to reduce them to the Church of 
Rome, &c. By M. Geddes. 8vo. 

- Thefaurus Linguz Sante, five Concordantiale Lexicon 
Hebrzo-Latino-Biblicum : in quo, Lexica omnia Hebraica 
huc ufq; edita, methodic, fuccinct? & quafi Synopticés, 
exhibentur ; una cum Concordantiis Hebraicis ; in quibus, 
univerf, & fingulse voces Hebrxo-Biblicz, (cum locts fuis, 
quibus,in Texru, occurrunt) interpretarz funt, 8 expofitz ; 


arque etiam, Grammiaticz, fub f{uis propriis Radicibusqui- __ 


bufliber refolure ;.ad faciliorem, magifque commodum flu- 
djoforum, & Hebrzo-Philologicorum, ufum & progreffum, 
in Lingua fancte Hebraica dilcenda, vel docenda, Per Gul. | 


Roberrlon. 4%, | 
The 


* The Atatomy of Human Bodies; with Figures drawn 
after the Life by fome of the beft Mafters of Europe, and 
curioufly engraven in 114 Copper Plates: Iluftraced with 
large Explications, containing many new Difcoyeries and 
Chirurgical Obfervations. To which is added an Introdu- 
Ction, explaining the Animal Oeconomy ; with a copious 
Index. By WW. Cowper. Folio, 

- The Pofthumous Works of Dr. Robert Hooke ; in which, 
J; The prefenc Deficiency of Natural Philofophy is difcour- 
fed of, with the Methods of rendring it more cercain and 
beneficial. 1], Of the Nature, Motion, and Effects of Light, 
particularly that of the Sun and Comers. I. An Hypo- 


therical Explication of Memory ; how the Organs madé- 


Ule of by the Mind in its Operation may be mechanically 
underftood. LV. An Hypothefis and Explication of the Caute 
of Gravity, or Gravitation, Magnetifm, &c. V. Difcour- 
fes of Earthquakes, their Caufes and Effects, and Hiftories 
of feveral ; to which are annex’d, Phyfical Explications of 
feveral of the Fables in Ovid's Metamorphofes very diffe- 
rent from other Mythologick Inte: pteters, VI. Lectures 
for improving Navigation and Aftronomy, with the Def- 
criptions of feveral new and ufcful Inftruments and Con- 
trivances ; the whole full of curious Difquifitions and Ex- 
periments, -illuftrated with Sculptures. To thefe Difcours 
fes is prefix'd the Author's Life ; By Richard Waller, R. S. 
Secr. Folio, = a ; 
Hiftoria Plantarum Generalis, Species hacterius ediras 
aliafque infuper multas noviter inventas & deicriptas com- 
plectens. Tomi duo. Fo/so. Joannis Raii., S. R. S. 7 
Fjufdem Tomus tertius, qui eft Supplementum duorum 
precedentium ; cum acceffionibus Camelli & Tournefort. 
3704. Folio. an 


_A Treatife of Algebra, both Hiftorical and Practical ; ; 


with fome additional Treatifes. I, Of the Cono-Cuneus, 
J). OF Angular Sections and Trigonometry. M1. Of the 
Angle of Contract, with other Things appertaining to the 
Compofition of Magnitudes, the Inceptives 6f Magnitudes, 
and the Compofition of Motions, with the Reluits thereof. 
VV. Of Combinations, Alrernations, and aliquor Parts. By 
Foln Wallis, D.Ds Folio, go See , 
- Philofophical Tranfactions, giving an Account of the 
prefent Undertakings, Studies, and Labours of the Inge- 
nious, in many confiderable Parts of the World, continu'd 
roihis prefent Year 1713. By Dr. Hans Sloane, Secretary wo 
the Koyal Society. ato, ey Ry 
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